RATIONAL and PRACTICAL 
TREATISE 
ARITHMETIC. 


(in TWO PARTS.) 


Containing 


All that is neceſſary to be known in this art, in order to qualify a 
young perſon for trade, or an intended courſe of the mathematics. 


THE WHOLE 


recs, in an eaſy, methodical, and conſiſtent manner, and equal- 
ly adapted to afliſt perſons engaged in teaching, and the inſtruc- 
tion of thoſe, who have not the advantage of a maſter. ' 


* To which is added, in the manner of N O T ES, 
The reaſon and demonſtration of every rule and operation, as they 
occur, on principles either purely arithmetical, or ſuch as will 
eaſily be comprehended by a beginner. 2 of E 
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PREFACE. 


FYIUBLICATIONS of this kind have become fo frequent of late, 
P that, agreeably tc the uſual net lodi of uſhering them abroad, an 
ape/ogy for encreaſing th! number cuill naturally de expected This 
is no other, than what is highly reaſonable, and the following ſhort gc- 
count of my motives to this undertoking is ditated with the greateſt fun- 
cerity. Having been commonly engaged in teaching this art for a con- 
federable number of years fa, and put occaſionally upen examining the 
ſfeveral treatiſes hitherto prblifned en the ſubject, JI could not meet ⁊uit 
any one (intended to inſiruct readers of the lower claſs). in which the ma- 
terials were diſpofed in that methodical, confiftent, and rational manner 1 
thought they avere capable cf ling thrown into. This to me avas a <Juf- 
Fcient inducement for a new attempt, if at the ſame time 1 had ſo good 

an opinion of my own abilities, as to hope it was in my power 10 remove 
. theſe objectiont, by molding the materials over again in a more ſyſtematical, 
and intelligible method. —T his too was the caſe, and a ſeaſonable piece of 
leiſure conſpired with the above motives, and a natural love of order and 
conſiſtency, to render the undertaking loo tempting for me 10 reſiſt. 


8. | 2 


In this ſurvey I do but remember, at preſent, two modern authors of real 
abilities, who have kept cloſe to a premeditated plan and manner of writing, and 
thoſe were Malcolm and Emerſon. But then they are by no means calculated in 
other reſpects for common uſe. Malcolm, purpoſing to give a complete view of 
every particular of the art, enters ſo deeply into it, and makes ſo much uſe of al- 
gebra, that it requires a tolerable ſkill in that branch to be able to read him; the- 
principles of which he alſo intermixes with thoſe of arithmetic, as a part of his 


plan. In Emerſon is attempted a brevity in the method, which I think has ren- 


dered his book not properly fit for a mere novice; the rules are very few of them 
demonſtrated, nor is it ſeemingly in other reſpects well calculated for an aſſiſtant 
to teachers, and the uſe of ſchools. However, in juſtice to theſe authors, it muſt 
be obſerved of the firſt, that his book will be a laſting monument of his learning 
and induſtry, and that the ingenious theory of numbers, given us in the end of 
the other's work, will intitle it to the peruſal of all lovers of this art. 


2 * 
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PREFACE. 


This honeſt confeſſion contains virtually all, that I have to offer by * 
of apology for appearing in print; which if not thought circumſtantial 


enough by ſome readers, tis hoped the following more ample diſplay of it 


. evill give them all reaſonable ſatisfation on this head; in which I ſhall 
more particularly examine the merits of former publications, point out 
where they are defecti ve, and which, in my opinion, is at preſent the bef 
and moſt eligible method of laying this ſcience before the young ſtudent, in 


reference to his inexperience, and to the occaſions he may afterwards have ' 


to o apply it, Sc. 


A formal enumeration of names would be very tedious, and ſcarce cha- 
ritable; therefore I ſhall only obſerve in general on the dark fide (what 
abi be granted, I dare ſay, by any perſon well acquainted with theſe 
SubjeXs) that want of method is a fault treatiſes of this claſs are for the 
moſt part chargeable with, inaſmuch as we find no ſettled manner of pro- 


ceeding in them; no end aimed at, or neceſſary chain of dependance; this 


article introduced with a definition, and the next perhaps without ; /eve- 
ral things taught only by a ſcattered ſet directions given in anſwering 
a few leading inſtances, which may be ſolved by conciſe and general ca- 
nons; here an adequate rule, and there half of one, with a very confuſed 
page of ſcience, Nota Benes, and ill-judged animadverfion. Others fail 
greatly from delivering their ſubje in too refined a manner for pupils ig- 
norant of even the firft operations of numbers; throwing the ſubſtance of 
the art into the form of a lecture, or perplexing it with reſearches and 
particalars, they neither can comprehend, nor ſee the neceſſity of. Others 
again, in order to avoid this extreme, think, that to be plain is to be ver- 
boſe, and hence imagine long illuſtrations, or the familiar Ayle of dia- 
logue the only way of letting their pupils into the myſiery. Another claſs 
of writers (not <uholly free from the above faults) have injudiciouſly 
left out ſome rules, which ought either to be inſerted in a book of arith= 
metic, or never more mentioned, and preſerved others, . which might very 
well have been omitted; have hurt the ſubject by a bad choice of examples, 


embarraſſed the learner from the firſt with a parcel of definitions, awhich 


were never wanted, and after all flattered themſelves perhaps, that ſup- 
plying a ſet of new queſtions to the old rules, tho* nearly in the ſame 


word; and mn was awriting a new book.—1n ſhort, every one of the trea- 


tifes 


* Poſition I ſhould think an inſtance of this. See note page 309. 
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PREFACE. v. 


riſa T have turned over (of the claſe intended to make an arti}? in the prar- 

tical part ) ſeemed to me chargeable wwith ſome one, or more of the conſequences, 
avkich neceſſarily reſult from want of judgment, experience in reaching, n 
full and clear comprehenſion of the Jubjed ; from an 0b/cure and embarraſſed 
method of delivery, or from downright idlemſs. Add to this the conflant o- 
miſſion of eaſy and firiking demonſtrations of the reaſons of the rules, of ſo 
muck ſatisfafion and improvement to every ingenious inquirer, and which 
(the? promiſed in almoſt every title-page) have never yet been given, that 
I know of, up ordinary arithmetical principles, or ſuch, as may ea 92 he 
anderflood by a learner. | | 


| 


Now, if this charge be well founded, the allowed utility of the Jubjes 
makes it very much to be wiſhed, the particular objectious above ſpeci- 
fied and intimated were removed; and hence 'tis hoped, aue have a uf. 
cient apology for an attempt purpofing this reformation, notwil h/ anding 
the great number already made. —And that the preſent one may lay ſome 
claim to the merit of having anſwered ſo deſfreable an end, the following 
plan has been fludiouſly and carefully obſerved. | 


As my chief defign in this undertaking cuas not ſo much to extend 
the ſcience, as to make it uſeful and intelligible; to anſwer this end I have 
contented myſelf with the old materials, and only attempted to throw them 
into a more ſati factory and advantageous point of view. 


In order to this, I have endeavoured to introduce all the articles with 
clear and adequate definitions of their defign, and after that, de give 
preciſe and general rules Cat leaſt ſo far as practicable) fer the performing 
of what is intended by thoſe definitions, together with ſuch other hints 


It appears to me, that on the preſent notation all the methods of real utility 
for performing the fimple operations of this art are already diſcovered, and that 
it would be ridiculous trifling to encounter with its principles all the difficulties, 
that might be overcome by themz more eſpecially at a time, when we have the 


advantage of ſuperior and more eligible methods of ſolution, ſo well known a- 
mong us. | ; | 


This declaration is thrown in here, partly to obviate any objection the injudi- 
cious might make with regard to this particular, and partly to inform the young 
Kudent, that where ordinary arithmetic, as taught in this book, will not eaſily 
anſwer his enquiries, tis the beſt way for him to add to its principles the more 
extenſive and general ones of algebra and geometry. 


vi. PREFACE. 


| | NJ 
and explications interſperſed occafionally, as I thought could not abel. be 


Jpared, if I intended to be underſiced. Next, each article has been illuſ- 


trated by the ſolution of ſuch a number of examples, as were judged nece/- 


ary for this end, and ſelectd in ſuch a manner, as to take in the maſt 


material variety of inſtances which might fall auiillin their limits. After 
this, three claſſes of queſtions have Leen ſubjoined, with their an- 
fevers only, for the jeverer trial of the learner, and ordered generally 
to riſe one above another in difficulty, jo as to ſuit moſt capacities and de- 
grees of experience. Any contradtion judged ſerviceable and inſtructing 


is next pointed out; and, laſtly, there are added, in the places, which fur- 


niſh the hints, Scholiums, contaiuin remarks and ether particulars, 
evhich, tho* generally more of a critical nature than real uje, are net the 
be fs neceſſary in works of this kind, where curicſity, as well as improve- 
ment, is ſuppoſed often to excite people to their fperujal. The whole is di- 
vided into two parts; one with reſpect to ordinary buſineſs, and the 
other, with reſpect to the particulars neceſſary to be known towards a 
' farther progreſs in the mathematics, or a more extenſive and curious wiew 
ef the ſubjec under conſideratien; and the ſeveral articles are carefully 
diſpoſed Jo as to form a natural aſcent in the difficulty of the praxis, or 
fo, as to throw the greateſt light one upon anether, ty their dependence, 
femilitude, fc, 


Such is the method I hawe uſed in drawing up the preceftive part of 


the work, and 1 hope it will be found, agreeably to the intenticn al ove 
obſerved, not only to comprehend every thing neceſſary to le taught in 
one of theſe books towards forming a complete accomptant for buſineſi, l ut 


likewiſe all the arithmetical operations, and principles requiſite to be 


known, 


As queſtions (or, which is the ſame thing, forms of queſtions) in arithmetic, 
by being frequently banded about from author to author, are now become a com- 
mon-right, as it were, I think myſelf under no neceſſity of apologizing for the 
freedom I have taken in making this collection, except indeed I obſerve, that it is 
enriched with ſeveral queſtions from the very ingenious ones given us by Mr. Clare, 
in his Introduct᷑ion to trade and buſineſs. 


Thoſe, who purchaſe this work chiefly for their own improvement, may perhaps 
think the number of queſtions here collected upon the whole too many: But when 


tis conſidered, that a great variety in this reſpect is a particular, which recommends 


theſe treatiſes more perhaps than any other, as helps to teach by, in ſchools Sc. 


I hope the few additional pages, thus occaſioned, as they have enabled me fully 


do include both plans in one, will not be decmed altogether ſuperfluous, 
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PREFACE. vii. 


X 88 before the young fludent enters upon other branches of mathema- 
tical learning. 


Farther, for the ſake of ſuch, as are curious and inquifitive in theſe 


mattcrs, I have in the form of notes, and without any aſſiſtance from 
algebra or references to Euclid, demonſtrated all the rules in a manner I 
la ve not yet Jeen effected, and I flatter miſelf with ſuch clearneſs and 
conviction, as to yield no ſmall ſatis faction and inſtruction to readers of 

this clajt. And as this method of handling the jubje& (together with 
the plan of the Scholiums) afforded me an ofportunity of inſerting ſeveral 
things of a nature net very proper to be thrown into the text, without be- 
ing diftinguiſhed from the ſubject- matter, and yet what might equally 
inform or entertain the reader, I have ſubjoined ſuch remarks and other 
articular, as T judged might anfewer this purpoſe, and which, if omitted 


there, would ſome of them, in all likelihood, have extended this preface to a 
till greater lengik. | 


A, I have been very ſcrupulous in keeping the preceptive, and demon- 
rative parts ſeparate fiom each other, ſo in the former care has been 
taken to have thoje particulars, which in effett contain the whole myſtery, 
and in the end are all that need be attended to, diſtinguiſhed from the reſt 
by a different chara&cr; which ¶ hope will be found of uſe to the flu- 
dent, as well as thoſe teachers, who pleaſe to conduct their ſcholars ma- 
nuſcripts after this plan. And this circumſtance, with the great variety 
of practical queſtions, collected in the claſſes all along, makes me hope 
the following performance will be found as well calculated for an aſhftant 


10 


* What is delivered under the word Scholium in moſt authors is fo little different 
in general from what might otherwiſe have been called a note, or remark, that in a 
work, where a place is allotted for things of this nature, independent of thexext, there 
is ſeemingly little occaſion to croud it at all with any obſervations of this kind. But 
as there are ſome remarks, which are perhaps more worthy of attention (as be- 
longing more immediately to the ſubject- matter, Sc.) than others, and which in 


a treatiſe, where notes are not uſed, it would ſtill have been very proper to inſert, 


I have endeavoured to throw any thing of this kind into gy as alſo what 
6 the end of an article I judged neceſſary by way of concluſion, &c. However, 


as one thing I have all along aimed at in this work has been to give the reader 
all the ſatisfaction 1 was able, with regard to the reaſon and intent of almoſt 
every ſtep taken in it) if, after all, I am found departing from the above method, 
I am willing it ſhould be concluded an overſight, or whatever elſe the reader 
pleaſes, provided that this confeſſion may tend (in like manner) to prevent him 


from diſturbing himſelf with attempting to find out a regularity and order in this 
particular, which it perhaps may not contain, | | 


% 


| he may be enabled ſo far to get beyond them, as to make them (begging 


PREFACE 


to teach by, as the private peruſal of ſuch perſons, as have not the oppor- 


tunity of going to School, or are defirous of entertaining themſelves with the 


rationale of the art. And as in all this I have had an eye to what 
might be uſeful in academies and ſchools, I am farther in hopes to find i: 
ell received in theſe ſeminaries, and on the whole approved on for both 

the purpoſes, "tis thus profeſſed! intended to anſwer, | 


| | Perhaps ome of my readers might have wiſhed to have ſeen a greater 


variety of * contrations in particular caſes, than what are here adopted, 
but have purpaſely omitted a number of them on a thorough conviction, 
that the beſt way of forming an expert arithmetician is to give him ſuch 
a general and rational account of the principal rules and operations, that 


indulgence in the phraſe) a portion of his common ſenſe, and of conſequence 
lat may be carried about him with as much eaſe. This once attained, 
nothing can be propoſed to him by way of queſtion, but ſome method will 
occur for the ſolution, and tho perhaps not the neareſt, yet as it will be 
the firſt and moſt evident, tis great odds, if on that account ſolely the an- 
fever required be not ſooner determined by it, than if referred to others a 
bitthe readier in themſelves, bur farther from recollection, on account of 
Same ſtep they contain not ſo clearly comprehended, Ac. And if in any | 
future employment a particular fort of queſtion or two daily fall | 
aut, as he is from the above method of teaching very able, he may then 


ai) himfelf to the diſcovery of the maſt ready way of anſwering them, 


as a thing worth his while; but till then, I look upon a number of 
caxtradiions to be more burt henſame and perplexing, than uſeful and in- 
Arudtiag. f 


Into the latter end of the ſecond part I have ventured to introduce the 
algorithm of ratios, Sc. as / am perſuaded this particular, ſo wery 
wereſſary in reading any thing of a mathematical, and philoſephical nature, 
is often ill underfloed in a practical way, and that a nation of it can 
newer be too ſoon given to the Tyro. 


Bat not to enlarge too far in this place on the reaſons 0 | 
| | uC, 


®* Thoſe, who are defirous of being better acquainted with theſe things, may have 
ample ſatisfaction from the peruſal of the 2d. vol. of Weif's arithmetic, in whic 
beſides a collection of the moſt material contractions, &c. in other authors, are 
given ſeveral curious ones of his own. 


* 
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PREFACE. Ix, 


1 fuck particulars in my method, 1 all content myſelf with obſerving in 


general, that, as every day diſcovers to us, too much brevity produces con- 
fuſion, too much explication diſguſt; and, as it would be unneceſſarily 
tedious ( notwithſtanding tis practice and experience which makes an ar- 
tift) to give every particular application, I have endeavoured to dire 


EA myſelf with all precaution betwixt theſe extremes; and farther, to haue 


conſtantly in view the preſent tate of this kind of learning, the ſuppoſed 
inexperience and curioſity of the reader, and every other particular, that 1 


| imagined would contribute towards a performance, which on a di ligent 


peruſal could not fail of making him a judicious and able arithmetician. 


A. to the merit of the execution, "tis proper and 3 to ſubmit it 
filently to the judgment of the public, whoſe candour, tis hoped, will in- 
cline them to put the moſi favourable conſtruction on what is now deficned 


= rzntiirely for their ſervice. And as in any thing which relates to the ſci- 


ences, I find the language, upon the whole, not ſo ſcrupulouſly attended to, as 
in other productions, lis hoped faults in the ftlyle, and other errors of a like 
pardonable nature, will not be too ſeverely cenſured. 


1 | : 

Tus much to my readers in general. —What now remains to add; is my 

humble thanks to thoſe in particular, who have favoured me with 1 
ſubſcriptions, or 9 encouraged the undertaking. 


BuzTon in KENDAI * / W. Cockin, 


WESTMORLAND 
Dec. 23d. 1763. 
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General Introduction. 


8 books of this kind moſtly contain ſeveral articles, which 
there is no abſolute neceflity every reader ſhould make him- 
ſelf maſter of; and as they may fall into the hands of 

thoſe, who have not the opportunity or inclination of reading the 

whole indiſeriminately, or conſulting perſons acquainted with theſe 
things, in order to direct their ſtudies, &c. I have ſometimes 
thought, what directions could be given in a thing ſo much depend- 
ing upon a variety of concurring circumſtances, placed at the begin- 
ning of theſe INE might be exceeding uſeful and ſatisfactory. 


In conſequence of this I have ventured to offer what follows 
for the peruſal of the young arithmetician before he begins his 
ſtudies, which, with the explanation of a few mathematical terme 
he will frequently meet with in his progreſs, (eſpecially in the latter 
part) is the chief intent of this introduction. 


Firſt then, I may obſerve in general, that though the reaſon of 
every rule is ſhewn in the notes as it occurs, and the ſaying, ** De- 
monſtrations are the beſt inſtructions,” is become a common pro- 
verb; yet I would not adviſe any beginner to puzzle himſelf with 
them, till he has made himſelf perfectly maſter of the practical part, 
as far as he intends to go. But after that, I am perſuaded he would 
find a great advantage from peruſing them {either occaſionally, or 
in order) and more eſpecially, if he has any inclination to make a 
progreſs in the mathematics; as they will prepare him a little for the 
ſeverity of reaſoning uſed in theſe ſciences. Though 'tis equally 
true-on the other hand, that many an expert arithmetician knows 
very little of the nn and would give, on examination, but a poor 

| b 2 | account 
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—_ GENERAL INTRODUCTION. 


account of the intent of ſuch and ſuch ſteps in the primary rules 


: and operations he every day applies fo juſtly and familiarly. 


Another thing I would recomend is, the omiſſion of all the con- 
tractions (except one or two, that will be occaſionally pointed out) 
the firſt time going over, as alſo thoſe ſcholiumt, which contain ſome- 
thing relative to the praftice of the rule under conſideration. Like- 
wiſe, as a perſon is ſeldom completely maſter of the ſeveral rules, 
Sc. of this art, till he has gone twice or thrice over them, I would 
adviſe him to ſtrengthen his abilities in each eſſay by ſolving a dif- 
ferent claſs of the practical queſtions (or part of one, as he thinks 


Proper) all along, beginning with the firſt, or eaſieſt. 


As to the ſelecting of particular articles for the peruſal of ſtudents, 
intended different ways, Cc. I obſerve, that if he propoſes his 
arithmetical knowledge chiefly as a preparative to an- acquaintance 
with the mathematics, a good part of what relates to trade may be 
omitted, as of little uſe to him: Therefore I would direct his atten- 
tion to what follows; (wviz.) The Firft four rules, the latter ſection 
of the + Algorithmical praxis, Reduction, the Rule of Three; a light 


view of Practice, Intereſt, Diſcount, and Alligation, and the articles in 


the ſeoond part very particularly and without exception. But if he 
is intended ſolely for trade, and not willing to learn any thing, but 


what is directly pointed to that end, he muſt take the firſt part be- 


fore him as it lies, and the Doctrine of decimal fracti ns in the ſecond, 
with their application to Intereſt a little farther on. If again he 13 


As it is a good r mrngs popng poapls matters 
| of any thing of this kind, I have laid down this plan partly in reference to that, 
and alſo to what might be uſetul to a perſon, who may have a turn for reducing 
the mathematical theories, he may afterwards be acquainted with, to real practice, 
Se. But if ſpeculation be his chief aim, a knowledge of what follows may do 
very well, wiz. The plan here referred to, as it ſtands to the end of the Ruler of 
Three; Vulgar and Decimal fraftions, the Extract ian of the ſquare root, and the Aige» 
rithm of ratios. Tho' after all, to be at a loſs in anſwering ſuch queſtions, as may 
daily fall out in our common affairs, for want of a ſufficient knowledge of arith- 
metical rules, or an aptneſs in their management, muſt be ſomething ndiculous in 
one, who informs us, he has read the Principia, and traced the foot-ſteps of News 
ton along all thoſe ſurprizing and intricate labyrinths of mathematical reaſoning, 
he had to travel through in order to get a fight of the regions of true philoſophy, 
and a ſatisſactory, and rational knowledge of nature, 


+ As to the firſt part of this head, *tis ſo tedious and unentertaining, that it 
would in any caſe be as well to omit it the firſt time going over. 
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1 limited in time, or for other reaſons would with to have an eaſier | 
Þ (tho! leſs perfect) ſyſtem of accounts for buſineſs. the Firft four rules, 
. Ae duction, the Colden rule, Practice, Intereſt, and Diſcount, may ſerve 


his turn very well in an ordinary way, eſpecially if he be ingenious 


1 in applying the Rule of three to the great variety of queſtions, which 
it may be made to anſwer, 


From theſe hints I hope the young ſtudent will be better able to 
read this book to his wiſhes, than if left intirely to himſelf: But if 
he has the advantage of a maiter, *tis fit 1 leave him to his care, 
And as I have accidentally mentioned this circumſtance here, I ſhall 
take the opportunity of obſerving to thoſe teachers, who chuſe to in-. 
ſtruct their pupils by the following plan, that they will find it a very 
eaſy one, as what is proper to be copied into a manuſcript is printed 
in * italics, and the three claſſes of practical queſtions ſo ordered, 
that with a judicious management (in ſetting the reverſe of ſome, 


| Ec.) they may be made to ſuit any capacity, and diſappoint the in- 


tentions of thoſe idle boys, who would now and then be guilty of a 


little plagiariſm. 
The terms in this work to be explained are as follow: 


Definition is an explication of the meaning of terms of art, or par- 
ticular titles, in order to obviate any doubt, that might ariſe © 
their import. "M0 


Propoſition in general is ſomething propoſed to be done or demon- 
ſtated, and, according to the circumſtances of it, is diſtinguiſhed in- 
to the following kinds: | 


(1.) Theorem: This is a propoſition, whoſe truth is to be demon- 
ſtrated, in order to its being eſtabliſhed and relied upon in any fu- 
ture practice or application. 


(2.) Lemma: This is a propoſition, whoſe truth is to be demon- 
ſtrated in the ſame manner, and only differs from the above in the 
additional 


* When what is thus pointed out falls in the middle of a ſentence, it will 
ſometimes want the article « (or an) prefixed, Sc. but this will readily occur 
td any reader, | f 3 
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additional circumſtance of being brought in as a preparative prin- I | 
ciple, in order to ſhorten the demonſtration of ſome other. 4 


(3.) Problem: This is a propoſition of ſomething to be done in a 3 
practical way by known and received rules, without any regard to 
their reaſon or invention. . 


(4.) Corollary: This is a propoſition gained in 8 of ; L 
ſome other immediately demonſtrated, and whoſe truth is evident 
from the truth of the other. 1 


Schelium is an additional explication, or remark upon what pre- 3 . 
ceeds, and (in this book eſpecially) contains for the moſt part ſome 
hint for a farther improvement of the article concluded, a criticiſm, 
apology, or other particular, on which no abſolute ftreſs is required 5 
to be laid, if it ſo happen that the reader does not find himſelf in- 
elinable to examine it. 


Demonſtration implies the higheſt proof or certainty poſſible, ac- 
quired from a train of arguments, referring all along to ſuch plain 
| g axioms (or ſelf-evident truths) and other pre- eſtabliſned principles, 


1 4a 


as cannot be denied by any one, that confiders them. | ; 

| Proof (when mentioned) either only refers to the truth of an ope- iN - 

\ | 1 ration, without regarding whether its manner, or application be * 
| right or wrong; or the actual trying in a practical way, whether a £ 


concluſion gained from a certain proceſs will anſwer, wont 1 it was in- 
tended to do or not, c. 
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JARITHME TIC. 


PART I. 
Definition. 


| «6 7 ITHMETIC is a ſcience, which teacher the properties of 


numbers, and by them deduces precepts 7 computation from 
certain + data, relative to the affairs of the buſy part of man- 
kind, and the enquiries of the curious.” | 


Taking it for granted, that the ſtudent knows in ſome ſort the 


| preſent notation of numbers, in common with the letters and con- 


ſtruction of his native language, the fundamental number of opera- 
tions in arithmetic may then properly be reckoned f four (ulaally 
e the uur viz. Addition, 5 wm and 
ivifion; from a right management and application of which every 
A proceſs of — deduced. = | | 
Before we enter upon theſe heads, it may be proper to lay before 
the young ſtudent a more perfect and comprehenſive notation, than 
he may perhaps have W formed for himfelf, as follows, 
| NOTATION. 
| DEemMoNnsTRATIONs, Nor Es, Sc. 
Number is the name of that idea, under which things being conſidered are 


| aid to be one or many. 


As to the queſtion whether unity be included in the word number, we may 
obſerve, that it is, or is not, juſt as 'tis defined.---In the definition above unity is 
included; hence what is here meant by it cannot be miſunderſtood by any diſ- 
putant, be he ever ſo inclinable to trifle, | | 

I — uiſites or conditions given. wa 


iAneſs there are but two pri tons, from which the reſt 
are drawn, i. e. addition, and es Ben, 2. will be 1 ther on. For 
multiplication is but a compendious method of addition, and diviſion of fub- 
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— K ns „ 
8 
: * 


NOTATION. 
Definition, 


« AJ OTATION teaches how to deſeribe or denote any number by J 
certain figns or characters, called figures, or digits.” = | 


All the figures now in uſe are the following ten; 


Bo 

A 

* * * = 

© — wy - = = Ty — 
O 2 S E 8 — 
I, 2, 3» 4, 5» 6, 7, 8, 9, O. 


And in order to expreſs any number, however large, by their 
means, and without the help of new charaQters, the + inventors of 
them have happily made uſe of the following device. 

Beſides the mple value of the figures, as above noted, they have | 
given them a local one, and according to the following law; 


\ . 


In a combination of figures, 2 from right to left, they agreed, 
that the figure in the firſt place ſhould repreſent its primitive hmple 
value; that in the ſecond ten times its fimple value; that in the third 
a hundred times its ſimple value, or ten times what it would repre- 
ſent in the ſecond place: And ſo on, giving each place ten times the 
value of that immediately preceding it. 

Having eſtabliſhed this, it will * that the local value of 
figures in all places under nine (which are ſufficient in common 
a rs will be rightly denominated, as in the following table, com- 
monly called, Numeration table. | 


— 


N. umeration. 


— 


The neceffity for this figure o (commonly called a cypher) will eaſily ap- 
pear from what follows about the local value of figures; for with it places are 
filled up, ſo that other figures may fall into thoſe they ought to be in, to give 
the intended expreſſion, ; | 

+ *Tis ſaid the Arabians firſt made uſe of this method, and that they had it 
from the Indians. ; . 2 

1 Derived from the place they Rand in. 


ion. 


2 
are 


give 
ad ĩt 
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Numeration Table. 
Le VN He Be he nd 
FF 
„ e 
2 8. 8 9 
1 =D 9 8 | 
1281 52 9370 
= => ©® 9 42 
ED 9 5 URS» 
2 3 2 3h 
9376543 
87 6 5 4 3 2 
Ls 5 26513 1. 


This bein premiſed, we Gun eaſily ſee the reaſon of che two follow - 
ing rules, which anſwer all the queſtions, that can be propoſed 


| under this article. 


I. „Jo write numbers.” 

« Write down the figures in the ſame order their values are expreſſed 
in, beginning at the left ; wr and writing towards the right, remembrin 
to ſupply thoſe places (of the natural order above) with cyphers, which 
are omitted in the queſtion.” | | 

| Examples. 
1. Write down fifty four thouſand three handred and twenty fix? 


Anſwer 54326. 


2. Write down four millions three thouſand and thirty four # 
Anſwer 4003034. 


2. * To read any number.” 


| | Rule. 
« Ty the femple value of each figure join the name of its place, beginning 


41 the left hand and reading towards the right.” 


ir 1 | Examples. 4, 
1. Required to read all the numbers in the above table? | 
| | B 2 of eee 


N 5 D * 
”_— 1 
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"Nine. 
| Ninety ei ht. 
Nine 3 and eighty ſeven. 
Nine thouſand eight hundred and ſeventy ſix. 


21 2 eight thouſand ſeven hundred and fixty five, 

2 4 Nine and. and eighty ſeven thouſ. fix hund. and fifty four. 
Nine mill. eight — and ſeventy fix thouſ. five hund. and 
<4 forty three. | . 85 | | 

Ninety eight mill. ſeven hund. and fixty five thouſ. four hund. 


and two. | 
Nine hund. and eighty ſeven mill. fix hund. and fifty four 
. thouſ. three hund. and twenty one. | 


6204 ? 
2. Required to read theſe numbers — — 300806 ? 


| 73020019 ? 
a Fix thouſand two hundred and four. 
= 4 Three hundred thouſand eight hundred and fix. - 

2 Seventy three millions twenty thouſand and nineteen. 


Scholium, 


Towards rendering the article of reading figures ſtill more eaſy, 
we may obſerve in the above table of numeration, that every third 
figure has the name of hundreds. This gives riſe to a very common 
as well as a very good method of placing a point betwixt every claſs 
2 of three, and pronouncing them in parcels (as it were), 
calling the firſt period ſo many units, the ſecond thouſands, the next 
millions, Wc. as in the following table. | 


Mill. Thouf, ® Units. 


—ꝓʒ— — — am, 
2 ł ỹ· Ix 
EE . 
Sag 328 3 8 
O * O ithD 
9 8 2 


Farther it may be obſerved towards diſcovering * an eaſy method 
of numerating very large numbers,” that the ſeventh place is mil- 
lions, and that the thirteenth (if carried on) would be + millions of 
millions, the nineteenth millions of millions of millions, and fo on. 
Therefore if we © make a point over the ſeventh figure from the firſt, 

| two 

* C and X ate marks for the words they ſtand againſt, | 

+ Some authors inſtead of millions of millions, ſay billions ; for millions of mil- 
— of 3 wu vr for millions of ons of millions of millions, qua» 

„Oe. or a | di 
1 *bo — either method, tis not ma» 


N , wy " * 
* 
: 
„ 
2 
'$* 
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too points over the ſeventh from that, three points over the ſeventh 
from that, Sc. till the whole is divided into periods of fixes, any 
number, be it ever ſo large, may be eaſily numerated by the fol- 


lows 
owing 1 


Read the periods of ſixes (or part of a period, if it ſo happen 
at the laſt * as uſual, and then to the value of the figures, add the 

= word millions as many times as there are points, and you will give 
the true value of the whole.” 


Thus the following number, pointed as you ſee, will be read 


3624638257 540285321457 

three thouſand ſix hundred and twenty four millions of millions of 
millions, ſix hundred and thirty eight thouſand two hundred and 
fifty ſeven millions of millions, five hundred and forty thoutand two 
| hundred and eighty five millions, three hundred and twenty one 
thouſand four hundred and fifty ſeven. | 


Practical Queſtions, 


: Crass I. 
1. Write down three hundred and forty eight? 


2. Write down two thouſand four hundred and price 6. 
3- Write down ſeven hundred and forty two tho five hun- 
dred and fix? 
4. Write down fifty millions fourteen thouſand and eleven? 
5. Turn the following number into words — — 6923? 


7. Do. — — 

8. Do, — — — — — — — — 11020370? 

5 | Cass II. 

1. Write down ſix thouſand and eighty three millions ſeven hun- 
dred and fixty thouſand four ind and fifty two? 

2. Write down five hundred thouſand and four millions five 
hundred and ſixty two thouſand and eighty? 


3. Turn the following number into words — 3604125708? - 
4. Do, = — — — — — — — 10983706005; 


Crass III. X : 
1. Write down a million and half in South-Sea-Bonds ? 
2. Write down three ſcore and fifteen thouſand four hundred ſheep? 
3. Write down eleven thouſand eleven hundred and eleven? 
4. Write down a hundred and four ſcore and five thouſand ; which 
is the number deſtroyed by an angel in the camp of the Aſſyrians, 


ADDITION. 


mentioned in Scripture, 
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* 


o. 

Definition. | = 

40 DDITION is the finding one number, or ſum, equal to two, or . 
more numbers or ſums.” ” | | = 

® Preparative to this, tis expected, that the ſtudent can find the ſum i 

of any two digits; add a digit to any number propoſed, and tell how 


many tens are contained in a given number. This being premiſed 
we have the following rule for adding + ab/ira# whole numbers. 


a# 

: 4 Rule. : 

« Place the numbers to be added under one another in ſuch a manner, t] 
that units will fall under units, tens under tens, hundreds under hun- p 
dreds, fc. Draw a line under them, and then beginning at the loweſt . 
figure in the units place, add it to the next above, and their ſum to the tl 
next above that, und ſo on till the whole line is add d together. This p 


done, if the ſum is under ten, ſet it down below the line it came from: If 
above ten, the odds only muſt be ſet down, and for every ten that is in it 
one (or an unit) muſ? be carried io the next perpendicular line (or line o 
tent.) .— In this manner proceed from line to line ( adding, ſeiting down the 
odds, and carrying one for every ten) till the whole is compleated.” 


The following example and illuſtration will make the method 
very plain. ; | 


Example. . 

| 8635 

2194 

| 7421 

ie, . 5063 

Required to add the adjoining numbers? 4 2196 

1245 

26754 Sum. 

Illuſtration, 
If this be not the caſe, the firſt requiſite may [IZ T3 IA / [6 7\81glo 
be learned from the adjoining table, whoſe uſe is 2 Fin 
this. Take the greater of the two digits, whoſe BDOGHGARAF 
ſum is ſought, in the upper line, and the other on OT KASARAD LE LEED 
4 - 6171819 !10j111i2| 3 

the right hand column, and in the meeting of theſe 7 

lines ſtands the ſum. The ſecond requiſite is ſo near | A 1911 1211 


a-kin to the firſt, as to eaſily follow; and the third | table IOjIL12\13|14] 5 
is ſoon known from the nature of notation. For | ſhewing 12113141 5} 6 
whatever the number be, write it down, and the | the ſum of 1415016 
figure in the tens place ſhews the number of tens, any two digits. 16,17] $ 
and that in the units the odds. | 18 9 
+ Such numbers as have no denomination annexed 
to them. | : 
1 As to the reaſon of this rule, tis eafily apprehended from what 9 


o "REF THMETIC 2. 


Iluſtration. 


The numbers being rightly placed as above, I begin with 5 _ 
the loweſt figure in the units or firſt line) and ſay, 5 and 6 make 

i, and z makes 14, and 1 makes 15, and 4 makes 19, and 5 makes 
2-4. Now as there are 2 tens in 24, and 4 units or odds, I ſet down 
the 4, and carry 2 (for the tens) to 4 (the loweſt figure in the next 
ine) and go on ſaying, 2 carried and 4 make 6, and 9 makes 15, 
and 6 makes 21, and 2 makes 23, and 9 makes 32, and 3 makes 35. 
ence I ſet down 5 (the odds in 35) and carry 3 (for the tens) to 
tue next line ſaying, 3 carried and 2 make 5, and 1 makes 6, and o 
WE makes (Kill) 6, and 4 makes 10, and 1 makes 11, and6 makes 17. 
Hence, as before, I ſet down 7, and carry one (to the loweſt figure in 
the next line) ſaying, 1 carried and 1 make 2, and 2 makes 4, and 
V makes 9, and 7 makes 16, and 2 makes 18, and 8 makes 26. 


veſt Therefore, as uſual, I ſet down the odd 6, and carry 2; but, as 
the chere is now no other line to carry it to, it muſt conſequently be 
4 placed at the left of the reſt by itſelf. 
7 it The inſpection of the following examples (which the reader may 
a 7 eaſily enlarge himſelf, if he thinks proper) will ſtill make the ſub- 
the jc plainer. | 
Examples. 
20d 246034 5762041 562163 
298765 37637 2221964 
47321 638126 | 563 8 
e 5219 21 
64218 5986 18536 
e 3 4349 
98212 514265 h 279 
340 2538 83 


730528 Sum. 6966133 Sum. 607949 Sum. 


Tis uſual to point out — of proving Cas tis called) the 
truth of an addition, which is thus, . 


e Draw a line with your pen below the higheſt number, and ſuppoſe 
ET it 


2 | 

3 notation, For from that it appears in placing numbers, that if units, c. were 
E not ſet under one another, we ſhould effectually alter their value. And *tis plain 
+ that the method of carrying one for every ten from an inferior line to a ſu- 
6 Perior is right, as an unit in the latter caſe is of the ſame value as ten in the for- 
| mer. Thereſore this method of incorporating the exceſſes of lines (if the phraſe be 
8 22 with their next ſuperior, anſwers neatly and exactly the intent of ad- 

ition. 

2 * the reaſon of this method of proving the truth of the operation is evident; 
750 for the ſum of the parts muſt be equal to the whole.---On this principal in long 
— | _ additions, 
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it cut off, Then add all the numbers together, over 
again, except this higheſt, and ſet the ſum under the 
number to be proved. Next add this lafti found 
number and the top line together, and if it is the 
Same, as that found by the firſt addition, 'tis very 
probable tis right; if not, all that can be ſaid is, 
that ſome part of the operation is wrong, but which 
cannot be diſcovered without a new eſſay.” 1519452 Sum, 


See the adjoining example. e 


It only remains now, to the finiſhing of this particular, that we 


add a few 


Practical Queſtions.” 
| Cx iss J. | 
1. The diſtance between London and Royſton is 33 miles; from 
_ thence to Cambridge 10; thence to Newmarket 10; thence to Bury 
10; and from thence to Norwich 32 miles: How many miles on this 
road is it from London to Norwich. Anſwer 95 miles, 
2. An old man's age was required, and he anſwered, I have 5 ſons 
and 3 daughters; betwixt the birth of each of my ſons were 2 years, 
betwixt my laſt ſon and firſt daughter 4 years; and four years a- 
piece betwixt the reft of my e e in my 20th. year was m 
firſt ſon born, and that is the age of my youngeſt daughter. What 


is the father's age. | Anſwer 60 years. 
3. How many days are there in the twelve calendar months; 


January having 31 days, February 28, March 31, April 3o, May 
31, June 3o, July 31, Auguſt 31, September zo, October 31, No- 
vember 30, and December 31 days, Anſwer 365 days. 


5 | CLass II. 
1. There are three numbers, the firſt 215, the ſecond 519, and the 
third as much as the other two. What is the ſum of them all? 
Anſwer 1468, 
How many days are there from the 19th. day of April 1762 to 
the 27th. day of November 1764, both days excluſive? 


| CLass III. 

From the creation of the world, to the beginning of the deluge 
are accounted 1656 years; and from the beginning of the deluge 10 
al v1.5 E 


additions, tis ſometimes convenient to divide the column into feveral portions, 
ding them ſeparately, and then the reſult into one total, by which means 3 
good deal of the tediouinels of reckoning is avoided, 


1519452 Proof, | 


ern 


Anſwer 953 days, Wl 


. ow 12 * : 7 * 
g * 
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he birth of Arphaxad, Helvicus reckons 2 years; and thence to : 
Terah 220 years; thence to the birth of Abraham 70 years; thence 
to the promiſe given he reckons 75 years; and thence to the going 
Wout of Egypt 430 years; and ſrom that going out to the temple of 
Volomon 480 years; and thence to the birth of Chriſt 1015 years; 
Wand he ſuppoſes, that from thence to the beginning of the common 
hriſtian or Dionyſian Era 2 years elapſed ; and thence to the pre- 
im. Kent year, wherein this was tranſcribed from Weſton's arithmetic, we 
reckon 1764 years: According to the chronology of Helvicus, there- 
ore, how long is it fince the creation of the world. 
| "4 | Anſwer 5714 years. 
roof, | 2 2 
What goes before being attained, we ſhould next ſhew the man- 
Wner of adding“ applicate numbers, in which are contained different 
t we denominations (as in monies, weights, meaſures, c.) but as ſome 
of theſe are broke in ſuch a manner, that their addition would ſeem 
to require the knowledge of diviſion, or at leaſt more experience, 
chan the learner is yet ſuppoſed to have, we ſhall + limit the ſubje& 
at preſent to the addition of Engliſh money, expecting that he is per- 
| fectly acquainted, by unavoidable daily experience, with the me- 
rom chod of f turning any number of farthings, pence, and ſhillings into 
zury their higher denominations; if ſo, the article is eaſily effected, as 
this follows. | ER 
iles. Jo add money.” 
ſons 8 Rule. 
ars, a EP | 
a- « Place the pounds, ſhillings, pence and. farthings exactly one unger 
my 3 8 another, 
That | | 
ars. * Abplicate numbers are thoſe, which are applied to things (as 500 pounds) and 
ths : if hs ſimple, they are added as abſtract — numbers. : 
Ma 5 + Tho” this handling things in particular, and multiplying rules ſeems not to 
F-1 have ſo much of good method in it as ſome might expect, yet we are perſuaded 
0- from other reaſons, befides thoſe expreſſed in the above paragraph, that the 
ays. arithmetical management of weight, meaſures, &c. will be to the full as well 
effected by itſelf.---This is done at the end of diviſion in a part called, The Al 
ritbmical Praxis, in which ſome other articles of a miſcellaneous nature, uſually 
"I inſerted in the four firſt rules, are largely handled, ; | 
mill ; k 4. 3. X * 5. a. 
20 make 1 © 20 pence e 8 
68. | 30 ſhill. make 1 10 ſ 30 pence make 2 6 
2 to 40 ſhill, make 2 © 40 pence make 3 4 
1 Thoſe that are] Fo ſhill. make 2 10 50 pence make 4 2 
To notperfe&in this | 6o ſhill, make 3 © 60 pence make 5 © 
, may make them- o ſhill. make 3 10 70 pence make 5 10 & 
ſelves ſo by per- o ſhill. make 4 © 60 pence make 2 $105 
uge uſing the adjoin- 90 ſhill. make 4 10 go. pence make 6 | 
e to ing tables. 100 ſhill, make 5 © ' 200 pence make 4 
the 110 ſhill. make 5 10 110 pence make 9 2 
120 ſhill, make 6 © 120 pence make 10 © 
| 130 ſhill, make 6 10. 240 pence make 20 0. 
6 4 $ The reaſon of this rule (if a reaſon need be given for what is ſo eaſy to con- 


ceive ) 


- 


be. © A TREATISE 


another. Then beginning with the farthings (if there be any) add 
them ( as before), — "for every four 1 fey. #5 flower — to 
| the pence, and ſet down the odds, Add the pence in the ſame manner and 

carry one for every ſhilling, or 12 pence, to theſhillings, aud ſet down the odds. 
Next add the ſhillings, and carry one for every pound, or 20 ſhillings, to 
the pounds, placing down the odds, as before. Laſtly, add the pounds, as in 
abftraft numbers, carrying one for every ten, and you have the ſum reguired. 


F 
F 326 10 34 
426 18 104 
5 3 198 15 112 

The proceſs will appear pretty plain 8 <5 
from the adjoining example; and as the 992 27 4212 
114 


manner of proving the operation here is 427 19 
ſimilar to what was ſhewn of abſtract 4 — . i 
whole numbers, twill be needleſs to in- 2984 9 1c Sum, 
ſiſt on it particularly. * 


2657 19 24 
2984 9 102 Proof, 


— 


Illuſtration. | 
Before we begin with particulars, it will be proper to obſerve, 


that as the pence- and pages 7 generally contain a good deal of 


tens, tis the eaſieſt way to add them by going firſt up the units line 
in each denomination) and to the ſum it makes adding ten for every 
ten in the column, as you come down again, as is more fully ſhewn 
in the courſe of the i. proceſs, —Beginning with the ings 
I fay 3 and 2 make 5, and 2 makes 7, and 3 makes 10, and 1 makes 
11; 11 farthings make 2 pence 3 farthings; 10 I ſet down 4, and carry 
2 to the pence, ſaying as I go on (up the units fide) ; and 1 make 
4, and 5 makes 9, and 1 makes 10, and 8 makes 18; then, 
pointing at the tens, as often as there axe any, down again, I fay, 
and 10 makes 28, and 10 makes 38, and 10 makes 48, and 10 
makes 58;—58 pence make 4. 10d.; therefore T ſet down 10, 
| | 5 and 


ceive) is evident from what was ſaid in addition of abſtra&t numbers; as, on a like 
confideration it appears, that 1 in the pence muſt be equal in value to 4 in the far- 
things; 1 in the ſhillings equal to 12 in the pence; and 1 in the pounds equal to a0 
in the ſhillings. Confequently carrying, as directed, does no other, than provide a 
method of digeſting the money artiſing from each column properly in the ſcale of 
Several people in adding the pence and ſhillings make a little point with their 
pen on the right hand of the figures, as they go up, as ſoon as they have added to 
or above 12 and 20 reſpectively, going on with the overplus to the next figure or 
figures, and deducting when neceiſary, in the fame manner, till they are at the 
top; then what odds they have remaining they put down, and carry one for every 
point, thus made, to the next ſuperior denomination, | 


ma SS 3 &g © 


SS XN N 


9 * 


o GNt  AD.. b, 


OF ARITHMETIC. 10 


and carry 4 to the ſhillings, proceeding thus (upwards)—4 and 
make 13, — 7 makes 20, and 8 26, * & makes 4 and 8 
makes 39, and (returning) 10 makes 49, and 10 makes 59, and 10 
makes 69, and 10 makes 79, and 10 makes 89—89 ſhillings make 
L. 4 9s. therefore I ſet down the 9 ſhillings, and carry 4 to the 
pounds; the manner of adding which being already taught, tis 
needleſs to repeat it. | 


An example or two more for inſpection. 


oF 8 0 


$4 | 75 K > 

is 84 240 17 2 „„ 
— 16 102 196 11 83 ig 19 6? 
42 17 61 65 — 6 4 12 5 
451 10 Iz 214 17 10 9 - 
382 12 — 041 -£ 3 Sm 
643 9 10 493 16 2 18 .% 
24 10 84 123 10 5+ 40 13 83 


— 
— 


2008 13 84 Sum. 1975 19 4 Sum. 211 13 14 Sum. 


1 


743 17 Iz A 249- 2 10 


War "BY 


— — 


2008 13 81 Proof. 1975 19 4 Proof. 211 13 14 Proof. 


The following are a few . practical queſtions,” under this article. 


| R CL Ass I. 
1. Add /. 230-117-101, J. 175-12-113, J. 52-5-6, J. g- o- 82, and 
J. 506-1 3-7 together ? 1 l Anſwer 2 
3. 


| L. 46204-16-104, J. 39264-14-62, J. 4217-8, 1.9-10, 

J. 470-16-44, l. 0-13-44, l. 126-17-82, 1 5-17, 4. 3420-18-4, I. 37-0- 

6X and J. 226-14-8 together? Anſwer L. 89810-17-04. 
3. A corn- factor buys ſeveral quarters of oats, for 46-7-6, 9 x 

eight quarters of beans, for C. 100, twelve quarters of peas, whic 

coſt C. 16-16, eighty eight quarters of barley, for £.73-8, fixteen 

ditto of wheat, for C. 5 9-10, and fix quarters of rye, for C. 4-1-6. 

The water carriage of all comes to C. 13-2-7, his riding charges 100 

L. 1-13, and if he clears eighteen guineas by the bargain, what do 

his bills of parcels amount to? Anſwer C. 330-16-5. 


CLass II. | | 

1. A perſon dying left his widow the uſe of C. 5000, To a charity 
he bequeathed Z. 846-10; to each of his three nephews C. 1230, to 
each of his four nieces L. 1050; to twenty poor houſe-keepers five 
8 each, and 200 guineas to his executor. What muſt he have 


d poſſeſſed of. | | Anſwer L. 1405 1-10. 
3s | G2 2. A 


1 


11 A TREATISE 


2. A gentleman lent his friend at different times theſe ſeveral ſums, 
wiz. £.142-10-8, 1.6-17-10, J. 6411-8, and threeſcore and fourteen 
pounds, half a guinea and a moidore. How much did he lend in 
a 


ll. | L. 289-17-8. 
5 CLass III. os 


The collector of caſh has been out with bills, and gives account, 


that A paid him C. 13, and half a crown; B. . 2-13, C. /.0-14 and a 
groat; PD. I. 1-9-82, E. l. 11-O-64, F. J. o-17, and a teſter (i. e. 6 
pence;) G. I. o- 12-2, H. a pound and half a guinea; I. a moidore 
and 13 ſhillings; K. 2 broad- pieces of 23 ſhillings each, and a jaco- 
bus of 25 ſhillings and a ſhilling; L. nine pounds and a mark; M. 
I. 12-12; N. a bank- note of 15 pounds; and O. three crown: pieces 
and an angel (i. e. 10 ſhillings;) What caſh has he in his charge? 

| Anſwer C. 76-2-64. 


SUBTRACTION. 
5 | Definition. 

40 SU BTRACTION is the taking one number or ſum out of another, 

or finding the difference of any two numbers or ſums,”* 


Premiſing, that the ſtudent * knows the difference of any two digits; | 


the ſum of a digit added to any other number; and what remains, 


when a _ taken out of any number, ſubtraction of abſtra&- 


whole numbers is effected by the following 


+ Rule. 


* Place the leſs number (called the Subtractor) properly under the 
reater (called the Sabtrahend) as in addition. Draw a line, and then 
3 with the right-hand figure of the ſubtractor, take it out of the 
figure 1 it in the e of the higher be bigger, and put down the 
difference ; but if the higher is leſs, you muſt borrow ten to it, and then put 
5 doaun 


7 
45 


* If not, the peruſal of the adjoining table is ne- 112 


ot, the i EEE 
ceſſary; in which finding the Subtractor on the right o. 2 

I 

0 


5 
IH 
414115 
2 
1 
O 


hand column, and againſt it under the Subtrahend, | 5 
found in the higheſt line, is the difference required, G 
+ From the nature of notation the reaſon of this 4 2305 
rule cannot be hard to conceive. For firſt, if all the 213141514 
digits in the Subtractor were leſs than the correſ- table 112 [31415 
ponding ones in the Subtrahend, the caſe would be | for finding 12 [3e 
7 
8 


2 


38 obvious. Hos where we find it not ſo, the difference o 12 
borrow ten to the figure above (thereby con- | wo digits. 

eviving'the-Subtrahend fo much — © 2 9 digits. O| 
ly is, as the power of the ten makes according to its 


O 


\O 


*Mace) tis evident that this exceſs is effectually rectified by carrying one to the 


next figure in the Subtractor (thereby conceiving the Subtractor likewiſe as much 
larger, than it really is, as the power of the one makes in its place) which is plainly 
equal 


*%he difference betwixt the lower figure and the higher ſo-encreaſed. 
22 — to the finding the difference betwixt the next figure of 
the ſubtractor and its correſpondent one in the fubtrahend, according to t 
direZions above, remembering, that if you borrowed ten, the operation im- 
ned ately before, the ſubtractor, in that caſe, muſt be encreaſed(or imagined 
encreaſed) by one (1).—Proceed thus figure by figure to' the end, and the 
rumber under the line reſulting from the proceſs is the difference required 
(and commonly called the Remainder). 


The illuſtration of the following example will make the method 
lain. t 
8 Example. 


625735 Subtrahend. 
Required the difference of the two 460578 Subtratior, F 
LYON numbers ? Anſ. 157163 Remainder. 


Illuſtration. 


The numbers being placed properly, as above, I begin at the 
right hand figure of the ſubtractor, and ſay 2 from 5 above and 3 
remains, which (3) I put down; then going on, I ſay, 7 from 3 I can- 
not, but 10 borrowed (as the rule directs) to 3 makes 13; then 7 from 
13 leaves 6, which I put down. Now as I borrowed 10 before, I muſt 
carry one to the next figure (in the ſubtractor) 5, which makes it 6, 
then I fay 6 from 7 and 1 remains; this put down, I proceed thus, 8 
from 5 I cannot, but 8 from 15 (ten being borrowed) and 7 remains. 
This ſet down, I carry one to the next figure 6, and ſay 6 and 1 
make 5,—7 from 2 I cannot, but 7 from 12 (borrowing) and 5 re- 

mains, This put down, I proceed to the laſt figure ſaying 4 and 
1 (carried) make 5,—5 from 6 and 1 remains; this I put down alſo, 
and the operation 1s done. | | E 


The peruſal of the following examples (which the learner may. 
eaſily enlarge himſelf, as he thinks fit will more amply illuftrate 


the whole. 
| Examples. | 
From 2637804 3762162 78213606 
Take 2376982 826541 27821890 
Rem. 260822 29935621 50391716 


— — —— 


——— — : | 
8 The 


equal to that of ten in the place immediately preceeding, where it was borroweds 
And if both Subtractor and Subtrahend have been conceived encreaſed by the 
ſame number, their difference in that caſe muſt needs be the ſame, as if they had 
not been augmented at all, Hence the rule is right. | 
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„ The comin mathod of proving the 362763027 
Sori is, by adding the remainder to the fub- 98276142 
trator, and if the refult is egaal to the fab- — 
trakena, the operation is ſaid to be right.” 264486885 Remainder. 


Sev the adjoining example. 


Asa finiſhing of this article we ſhall add a few *pra&ical queſtions.” 


CLass I. 


1. How long is it ſince the Spaniſh invaſion this preſent year 
17645 it being in the year 1588? | Anſwer 176 years, 
2. Rome was built, according to Varro, in the year of the Julian 
my 3960; Chriſt was born in the year of the ſame period 47 14 : 
ow many years before Chriſt's birth was Rome built, according to 
this computation?  - | Anſwer 754 years. 
| CLass II. 
A grant by the Crown, anno domini 1237, was forfeited 137 years 
before the revolution in 1688: How long did the ſame ſubfiſt ? 
| | Anſwer 314 years, 


— 


CLass III. 

Two brothers were born, one in the year 1751, and the other in 
763; two fiſters are 18, and 23 years old reſpectively: What is the 
1 ce of the difference of the ages of the two ſexes f 
| | | Anſwer 7 years. 
+ © T6 ſubtract money.” 


Þ Rule. 


Place the ſums under one another as in addition. Then beginning 
ewith the farthings in the Subtractor (if there be any) take them out of 
thoſe above, if A above be more, and put down the remainder ; if not 
Btrrow 4 farthings$ to thoje in the Subtrahend, and take the farihings in 

72 8 f ö 3 "i : the 


* Tis very plain that the difference of two numbers, added to the leſs, muſt 
make it equal to the greater. But ſtill the proof is but preſumptive. for there 
may be a miſtake in both operations of ſuch a nature as to balance one another 
and morebver the ſubtraction may be right and the addition faulty; hence a re- 
viewal of the work is often neceflary. - - - | 

+ We ſhall continue the plan of leaving out the management of weights, mea- 
ſures, c. till we come to the above-mentioned Algorithmical praxis. 
| ; The reaſon of this appears very clearly from what was ſaid in abſtract num- 

rs; if we can only conceive farther, that 4 in the farthings is equal to 1 in the 
pence, 12 in the pence equal to one in the ſhillings, and 20 in the ſhillings 
equal to one in the ds. 9 
1 take the figures to be ſubtracted out of what they borrow, and to the 

erence add the figures, which were too little in the Subtrahend, for the re- 
mainder, g 


T. 


which I proceed as in che ſubtraction o 


— 
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the dubtractor out of the ſum, and ſet down what remains. Proceed next 
to the pence in the Subtractor, remembering, if you borrawed (inthe far- 
things ) before, to carry one to them, and take the ſum out of the fp above, 
if the higher exceeds; but if not, borrow 12d. to them, and then ſubtratt: 

his done, ſet down what remains, and go on to the ſhillings and pounds 
in the ſame manner, only obſerving to borrow (where wanted) 20 in the 
firft mentioned denomination and 10 in the other, and to carry one to the 
zext figure or denomination for it." | 


An Example. 


£ 6 
246 10 35 Subtrahend. 
Required the difference of the 128 12 5+ Subtractor. 
two 8 ſums ?—The proof | — 
is gained in a manner ſimilar to Anſ. 117 17 94 Remaigder, 
that in abſtrat whole numbers. — — 
" | 246 10 34 Proof. 


— 


Tluſtration. 


inni with the farthin Sz I lay, 2 from 1 I cannot, but hor- 
3 7 makes 5. Then 2 from 5 and 3 remains: This put 

down and proceed to the pence common g to carry) ſaying, 1 an 
5 make 6, 6 from 3 I cannot, but 6 from 15 (borrowang.12) . and g 
remains. This put down, I go on ſaying, 1 (carryed) to 12 makes 
13, 13 from ten I cannot, but 13 from 30 (borrowing 20) and there 
remains 17. This I put down, and r the pounds, in 
abſtract whole numbers. 


- More examples for inſpection. . 3 

C . „ % 4 

From 264 8 445 2792 — 6 296 10 : 
Take 136 11 34 1276 12 8 37 :42 52 


- 


Leda ol e 


Rem, | 127 37 —1 1515 7 104 258 37 68 


Proof. 264 8 44 2792 — 6 296 40 4" 


* 2 * _ hats, ts. AM 4 - LAS. DAM ˙· m 


Agreeably to our plan, we ſhall conclude this article with 4 
practical queſtion or two.” * 
| | . | | 
1. What ſum added to L.276-7-44, will make C. 44-19-17? 
| Anſwer 151-11-82. 


x Suppoſe a perſon, worth. 5000 a year, ſpends Dre 2764-10- 


6, what does he ſpare per annum f Anſwer 223 5-9-0. 


LASS 
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| | CLass II. | . 
- "What is the difference between C. 6000, and the ſollowing ſums, 
wiz. C. 2762-10-8, I. 56-10, 1.145-0-64, and > $5 | 
+ Anſwer, (1) L. 3237-9-4» (2) J. 5943-10, (3) J. 5854-19-54, 
(4) J. 1555-15-8. e 
888 CLAss III. 


A horſe in his furniture is worth C. 37-5; out of it, 14 guineas: 
How much does the price of the furniture exceed that of the horſe ? 
Anſwer C. 7-17. 


MULTIPLICATION. 


© Definition. 


ec AU VETIPLICATION is the taking any ſum or number, as often 
as is expreſſed by a number propoſed ; or the finding a ſum or 
number, any er of times bigger than à given one.” 
Preparative to this, the ſtudent ſhould know the product of any 
digit by any digit: (* Found by adding one digit to itſelf as often, as 
there are digits in the other.) With this knowledge multiplication 
of abſtract whole numbers is in general effected by the + two follow- 
ing rules. | - 


1. © To multiply any abſtra# whole number by a fingle digit.” 


Þ Rule, 

* Under the units place of the number to be multiplied (called the 
$ Multiplicand) place the multiplying digit {called the Multiplier.) 
Draw a line, and then ( beginning at the right hand) find the product of 
the Multiplier, and every figure in the Multiplicand fingly one after an- 

| . 4 | : other 


s Or better attained thus, by committing the ad- [7TZT5[7T776T7TE(OTI 
joining table to memory: In which find the greater | — TIER 
of the two digits in the upper line, and under it a- MIESTTE 
gainft the leſs, taken on the right fide column, is the | , +2 75007 Ky 


u& ſought. | 4 Jr6hopgp3zzjz6/4 
+ Theſe two rules might indeed have been in- table of {25|3<[25]qolqs| 5| 
cluded in one, but as it is very convenient to have a | multiplica- | 14.8] 541 6 


diſtinction of this kind in diviſion, it was judged | tion of the {49/5616 
as proper to handle both articles in a like man- Gmple digits. [64/7418 
ner, | \ .-- 139 


4 What was offered for the reaſon of addition of abſtra whole num- 580634 
bers, with the inſpection of the adjoining operation (which plainly 580634 
ſhews multiplication'to be but a — * method of addition), is 580634 
ſufficient to evince the truth of the rule 580634 

The Multiplier and Multiplicand are alſo called Factors, in com- 
mon without any diſtinction. 7 | 2322536 
* 0 © Ines 


ot! 
tic 


. 


er - — _ ba 
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other, ſetting down the odds, and carrying one for every 10 (as in adds | 
tion) to the next product, till the whole be compleateg,” 


An example will make this obvious. 


580634 Multiplicand, 
| 4 Multiplier 


Anſ. 2322536 Product. 


Required to multiply 580634 by 4? - 


Iluſtration. 


The figures placed as directed, I ſay 4 times 4 make 16, ſet down 
6 and carry one,—4 times 3 make 12 and 1 (carried) makes 13, ſet 
down 3 and carry one,—4 times 6 make 24, and 1 makes 25, ſet 
down 5 and carry 2,—4 times o make nothing but 2 (carried) makes 
2, ſet down 2,—4 times 8 make 32, ſet down 2 and carry 3;,—4 times 
5 make 20, and 3 makes 23, ſet down 3, and alſo the 2 (as there are 
no more figures) on the left hand, | 


More examples for inſpection (eaſily enlarged with others of the 
ſame kind). | f hy | 


2604376 8209046 21098340 
| CF ns 
13021880 $7463322 18988 5060 


——— — 


2. 75 multiply one number by any other? 


* Rule, 


* Place the Multiplier orderly under the Multiplicand: Draw a line, 
and then multiply the whole Multiplicand by every figure in the Multiplier, 
as before; with this farther obſervation (viz. ] that whatever figure you 
are multiplying with, the firſt figure in thi product (or that which 
comes from the units place in the Multiplicand) muſt be ſet under it, and 
all the reft removed to the left hand in the ſame manner, and alſo, that 
ewhenever cyphers occur in the multiplier, they muſt be paſſed over by 
placing others under them. Theſe 2 added together givg the Tron 

. n 


As to the proof of the rule; I think nothing more need be obſerved, that *tis as 
eaſy to ſee from what was ſaid in Notation, and the demonſtration of the laſt rule, 
that the products of the Multiplicand, by the ſimple digits of the Multiplier, muſt 
be nen orderly under one another, each à figure more to the left hand, than 
that preceeding it, in order to be added, as that the ſum of 5000, 300, = 
an 
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An example will make this plainer. 


Multiply - - - - - - - 2639854 Multiplicand. 
By 3062 Multiplier. 


5279708 
15839124 
79195620 


Anſ wer 8083232948 Product. 


Illuſtration. 


The numbers properly placed, as above, I begin and multiply the 
whole Multiplicand over by 2; then I go over it again with the 6, 
remembering to place the firſt figure (4) under it, and to pive all 
the ſucceeding figures the ſame remove. This done I come to the 
cypher, under which I place another, and paſs on to the 3, which I 
multiply in the ſame manner (as the 2 and 6) into the multiplicand, 
ſetting the firſt 1 under it, &c.— Theſe parts of the 
multiplication thus finiſhed, I draw a line under them, and add them 


for the product required. 
More examples for inſpection, 
3 8 57098 O 786804768 
| X 4 7680 X 5 806009 
3 68615840 o 708 1242912 
5146188 | | 472082860800 
6003886 6294438 1440 
65871 20640 6341717242 50912 


- 


and 4 make up the multiplicand in the following example, which is ſubjoined 
with intent to make the matter ſtill plainer, if poſſible, 


135243 
$324 
540972 „„ 3 > 4 times the Multiplicand. 
27048 === = 20 times Do, | 
405729 - - == 44„4ͤͤ zoo times Do. 
676215 — ——Ä sooo times Do. 
720033732 um- - $5324 times Do. R the anſwer, 


I am ſenſible a ſtricter demonſtration than this might have been given (See Mal- 


colm page 37, 38. and 39) but it would have been tedious, and perhaps to many 
not ſo ſatisfatory as this, 
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507 10984 


I 
7X 4 | 3 4050607 
OY | 


354970888 
3042659040 
2535549200 
2028439360 


205410266767288 


* «© The uſual way of proving multiplication (though + not always 
certain) is by caſting out the nines (as tis called) thus. Make a croſs, 
D 2 as 


* In order to the demonſtration of this, it will be neceſſary to premiſe this 


Lemma. 


The figure, that ſtands in any place of a number, taken in its ſimple valus, 
is equal to what will remain, after g is taken out of the complete value, as often 
as poſſible, i. e. aſter all the gs contained in it are taker away. Thus, if the gs 
in 8000, 500, and 30 be taken away, there will remain 8, 5, and 3 reſpeQtively.” 


Demonſtration, | . 


For the complete value (if above fo) always expreſſes a certain number of tens, 
which may be conſidered, as ſo many nines added to ſo many ones, and 'tis plain 
from Notation, that if the digit be removed to the next inferior place, we ſhall 
know the number of theſe aggregates (being equal to its value there), conſe- 
quently if the gs be thrown out of this aggregate, there will remain as many units, 
as are expreſſed by the figure removed, as above directed. Now (except this digit 
be in the unit's place) the units remaining expreſſed by the digit will themſelves 
contain a number of nines added to ſo many ones, equal to its value in the next in- 
ferior place; conſequently the next inferior place will expreſs the units remaining, 
when the gs are again thrown out. Now as in this method we never alter the 
value of this digit, but only remove it to an inferior place each operation, tis plain 
(as at laſt it will always fall into the units place), it is itſelf the true remainder, 
after the gs in its complete value (where it firſt ſtood) are deducted. 


C orellary. | 


This being granted, if out of the ſum of all the fimple digits in a compound 
number, the gs that are contained in it, be thrown away, the remainder will be 
the ſame, as when the gs are thrown out of the number repreſented by its com- 
pound value. For it is plain there can be no more gs in any number, than what 
are in the ſeveral parts, and the ſum of the exceſſes of 9 in the ſame parts. 

Now if to the above Lemma and Corollary, we may be allowed to add the 
following truths (eaſy to conceive without a formal demonſtration) their appli- 
cation below will eafily evince the whole, viz. 1. That if any number of gs be mul- 
tiplied into any digit or number, the product will be an exact number of gs (without 
any overplus). 2d. That if any digit or number be multiplied into any number of 
98, the product will be an exact number of gs, 3d. That if any number be broke 
into two parts, and any other number multiplied into theſe parts, the ſum of the 
products reſulting will be equal to the product of the number to be multiplied and 
the given number unbroke.---Now ſuppoſe the multiplier in any example broke 
into two parts, i. e. the the number of gs it contains, and the odds; then (by 1) 


multiplying 
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as in the margin, and then, beginning at either end of the Multiplicand, 
add the digits together, till they make 9 or above, and out of the ſum 
threw away q; add what remains to the next figure, and if the 
Jum is q, or above, reject g, and proceed in the ſame manner 

ewith the overplus to the next figure; remembering, that if added 

to this next figure it be ſhart of g, you muſt take in the figure or figures im- 
mediately following, till the ſum be ꝗ or above; and then out of it expunge 
9. In the ſame manner proceed through the whole line, and what re- 
mains at the end, place on the 1 hand fide of the croſs. In the ſame 
manner throw out þ gs in the Multiplier, and ſet the reſult to the right 
of the croſs. Next multiply theſe two figures together, and after having 
* caft the gs out of the product, place what remains above the croſs. 
Laftly, caft the gs out of the Product, and place the digit, that remains, 
at hs foot of the croſs, which if the ſame, as that at the head of it, tis 
very probable your work ts right, eſpecially i the example to be proved 
has been carefully wrought.” 


Illuſtration in the laſt example. 
Beginning with 4 in the Multiplicand, I ſay 4 and 8 make 12; 


9 out of 12 leaves 3,—3 and 1 (paſling the 9 as it muſt be throwp 


away) 


multiplying theſe gs into the whole multiplicand, the product muſt be all gs. Next 
(to finiſh .the multiplication) the multiplicand muſt be multiplied by the odds 
in the multiplier: But the gs in the multiplicand thus multiphed will be gs till 
(by 2); conſequently there will be no odds at all reſulting from the whcle opera- 
tion, but what come from the odds in the multiplier multiplied into the odds in 
the multiplicand. And as this little portion is all that is wanted to make the 
complete product (by 3) if the gs be ſtruck out of it, the remainder will be e- 
qual to what remains, when the gs are ſtruck out of the whole,---Hence, as this 
very thing is what we try in the above rule, it is ſhewn to be right, 

As this method of caſting out gs may be applied to all ſimple arithmetical o- 
perations, we ſhall here juſt point out its application to the two already paſt, i. e, 


Addition and Subtraction, not doubting but the reaſon will readily appear from 


what is ſaid above. 

1. For Addition, Beginning at any part caſt the gs out of all the digits, to he 
added, and preſerve the reſult; do the ſame with the ſum; and if they be both 
alike, tis * you are right; if not, certainly wrong except indeed you have 
Made a miſtake in the tryal. - | 

2 For Subtraction. Expunge > out of the ſubtrahend, ſubtractor, and re- 
mainder: Then ſubtract the exceſs figure of the ſubtractor from that of the ſub- 
trahend (adding 9g to the latter if needful) and the remainder ſhould be equal to 
the figure of the difference ſought, if the operation be right. 


+ The certainty is deſtroyed, by reaſon that the ſame reſult will come from the 


, from any tranſpoſition of the ſame digits, as is evident; hence it may appear to 
de right when it is not ſo. But as there muſt be two or more miſtakes in an o- 
peration of ſuch a kind in this caſe, as to balance each other, the great chance of 
ſts not falling out ſo, renders the method, in a careful hand, very probable, How- 
ever as the tryal is very eaſy, and always anſwers, when tis right., the method is 
no deſpiſeable piece of knowledge in an accomptant.---As ſoon as diviſion is learn- 
ed, the ſtudent will there find another method of proof by its means, 


* The gs are eaſily caſt out of the product by writing it down, and caſting the 
ys out of the digits (if there be two) as in other numbers, 


3 
— . EW -- 
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away) make 4, and 7 makes 11; g out of 11 leaves 2,-2 ands 
make 7,—this 7 being what remains from the whole line, I place 
to the left of the croſs. Next I go over the Multiplier, 1 
ſaying 7 and 6 make 13; 9 out of 13 leaves 4,—4 and 5 
make 9, which rejected, the next figure 4 (being the laſt) / N. 
is what remains from the whole line, which I put tothe 1 


right of the croſs. Next I ſay 7 times 4 make 28, out of which ex- 


unging the gs, there remains 1, which I place at the head of the croſs. 

aſtly I go over the Product, faying, 8 and 8 make 16; 9 from 16 
leaves 7,7 and 2 make 9,7 and 6 make 13; 9 from 13 leaves 
4,—4 and 7 make 11;9 from 11 leaves 2,2 and 6 make 8, and 
6 makes 14; 9 from 14 leaves 5,—5 and 2 make 7, and 1 makes 8, 
and 4 makes 12; 9 from 12 leaves 3,.—3 and 5 make 8, and 2 
makes 10; 9 from 10 leaves 1, which (1) placed at the foot of the 
croſs, and agreeing with the figure at the top, renders the truth of 
the whole greatly to be depended on,—For farther practice the 
learner may inſpe& the proofs adjoining to the examples already 


gone paſt. 


It now remains that we add a few ** pra&ical gueftions,” for the 
farther exerciſe of the learner in this article of multiplication. 


CLass I. 
1. Multiply 78094 by 7563? - - - - - Anſwer = - 590624922. 
2. Multiply 257827 by 19725? - - - - Anſwer - - 5085637575. 


3. Multiply 378460873 by 73090? - - Anſwerz7661705207570. 
4. Multiply 35234 by 52424? - - - - Anſwer » - 1847107216, 


Crass IL 


Multiply 57498 by 60008? - - - - Anſwer - - 3450339984. 
- Multiply 127614 by 300402? - - - Anſwer - 38335500828, 
. Multiply 106432 by 11605? - - - - Anſwer - - 1235143360. 
. Multiply 102030405 by 504030201 ? 

Anſwer 5 1426405 540261405. 


CLass III. 5 


1. Multiply 134653170 by 281976453 
| . 3796902 3261806010. 
2. Multiply 2708630425 by 206008604 ? MELT 
| Mot bY a LE 3 55 8001172606 176700. 
3. Multiply 987654321 by 123456789? | 
| | Labs 12193 2631112635269. 
4. Multiply 981237645 by 546732189 
| Anſwer 5 36474205 580054905» 


in 
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In multiplying by more than one digit, there are often methods in 
particular caſes, which abridge the work (called * © Contra#ions®) ; 
and before we enter upon Multiplication of money, it will not be 

amiſs to lay down a few of the moſt uſeful, for the peruſal of the 
curious reader as follows. 


CASE 1. 

« Tis plain from what has been already taught, that the product of 
any number by 10, 100, 1000, Wc, is gained by annexing the cyphers, 
in the multiplier, to the end of the multiplicand.” | 

CASE 3: 


« To multiply by any digit with an unit on the left hand Cas 12, 13, 
Ec.) /o as to bring the whole operation into one line,” 


＋ Rule. 


* Multiply each figure in the multiplicand by the digit in the multiplier, 
adding to each figure in the product, after the firſt is 1 down, a figure in 
the multiplicand beginning with the firſt.” | 


| Examples. 
6729004 12345 
19 12 
12785 1076 148140 


CASE 


* Perhaps it would hurt the progreſs of many learners to engage with theſe 
contraQtions the firſt or ſecond time going over, except the 6th. which I would 
recommend to every ones conſideration. 45 

+ The reaſon is eaſy to ſee, by obſerving what is added in the work at 
large, from which method moſt of theſe contractions have been diſcovered, 


6729004." | | 
19 | | Table of twvelves, 
-bogbzoz6 2 times 12. make 
©. 3 times 12 make 3 
6729004 > The work at large 4 times 12 make 48 
5 times 12 make 60 
127851076 | 6 times 12 make 72 
X 7 times 12 make 84 


When the multiplier conſiſts of a digit with 2, 3 8 times 12 make 96 
er more units on the left hand, the ſtudent may eaſily 
diſcover fimilar rules to abridge them by, from an exa- 
mination of the work at large, | 
As the next example by 12 is a very uſeful one, it 3 had beſt be done by 
when once the above table 


9 times 12 make 108 


multiplying by 12 all at once, which will be an eaſy ta 
is got by heart. 
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| CASE z. 
& To multiply by any number, in which a cypher is inſerted betwixt an 


unit on the left hand, and any other digit on the right, as 101, 102, 


103, Sc.” * Ra 
UC. 


« Multiply by the units digit, and, when you have found two figures in 
the product, take in each time a figure iu the multiplicand, beginning with 
the puſh.” : | 


Examples. 6 

4321 | 904150 

206: 109 

458026 65852350 
CASE 4. 


&« To multiply by any digit repeated, as 11, 111, 1111, Sc. 22, 222, 
2222, Oc. 33, 333, 3333, Cc.“ 


| + Rule. 
&« Multiply by the repeating figure, and out of the product make the 
total product thus. Begin at the place of units, and firſt take one figure, 
then tauo, then three, G. (Setting down the ſums under or over 10s, and 


carrying the 105) repeating the operation ſtill from the firſt place, as often 
as the number of places in the multiplier; and if there is not another figure 


to take in at every operation, 5 muſt continue to take in the whole multi- 


plicand, ſo ft "till your num 
a 


ber of operations be 3 Then begin at 
the ſecond þ 


ce, and third place, Qc. ſucceſſively 


* An infpeQion of the adjoining example, wrought at large, is 4321 


a ſufficient proof. After the ſame manner may other ſimilar rules 106 


be made for any number of cyphers between, and this particular 
one amonęſt the reſt may be diſcovered, viz. That © when the num- 25926 
ber of cyphers is equal to the nuwber. of figures in the multi- 43210 

plicand, the product is had from multiplying by the two extreme 
digits, and ſetting their products at the end of each other in their $026 
proper order; remembering only, if the product of the multiplier an 
in the untis place into the laſt figure of the multiplicand does | 


not om wo figures, in that caſe to put a cypher between the two combined 
num * F 


8739 
- + This rule is taken verbatim from Malcolm, and the reaſon of 24956 
it is evident from viewing what is added in the work at large. 24956 
| | 2295 
2 | | . 3380116 


P — 


* 


; taking in from each, 
as 


— —— ̃ — 


r — — — — — * 
» . — 8 4 — 
— nd — —— — 4 — — — ß —— — —— 
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as many on the left, as the number of placet of the multiplier, as long as 

BT find 22 ; 2 when they foil take in all that remains, till the 
gure is takeh in alone; (minding always to carry the t every 

operation to the next ).” ; by | as DT . | 


Examples. 
8739 4538797 
2 4. 
N "If 4 , 
Prod. by 4 - 34956 Prod. by 7 - - 31771579 
Anſwer 3880116 Anſwer 35301750914269 
CASE B. 
te To multiply by a number conſiſting of nines, as 99, 999, 9999, Oc. 
* Rule. 


4% Put down as many typhtrs to the right hand of the multiflicand, 25 
there are nines in the multiplier, and from the reſult ſubtraciſ the maltipli- 
cand, and what remains is tlie product required.” 


| Examples. 
Multiply 2378 by 999? and 37568 by 999999? 
_—_— 37 568000000 
2378 Subtracted. 37568 SubtraQed. 
Cs LE ED. 
2375622 Anfwer. 37568062432 Anſwer. 
— 2 * —— hh 
CASE 6. 


4 If a multiplier is equal to the product of any tauo digits (as 56 is 
1 7 its product into 822 be 72 Found 
| Nel 
Which is juſt one more (fe cafe 1) than the given multpler (3, 6. in the f 
example . 4 gap: Hence if out of this produ&t we take the multi- 


i what be the true _ 
pln, Ar x} qr gt r 
is method may be eaſily exten other caſes of this ſort, 998, 9997, We. 


by multiplying the multiplicand by the next greater number 


ad cyphers, and then out of the product taking ſo many times the multiplicand, 


as ultiplier is ſhort of that number. 

— as ſoon: as diviſion is learned, this reaſoning will be ſound to afford an 
afy method of multiplying by any repeating digit. For ſuppoſe the digit always 
9, Aud from that find a product as above,; and then by taking a ninth part of this 

Hue, and multiplying it by the repeating digit, the true product js acquired. 


Ad from the above caſe, and the help of diviſion, we have an eafy method of 


—_— _y 5; for tis but adding a cypher to the end of the multiplicand, and 
"ivy half of the reſult for the product. | 8 


„ p$ tmys 


| xr mg te 


as 
he 
7 
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* Rule. 


« Multiply by one of the digits, and its product by the other, and the 
laſt product is the required one of the given factor. 


Example. Multiply 3641 by 56? 


36410 3641 
8 | 7 
— > Thus, OR thus 4 8489 
Anſwer. 203896 , 203896 Anſwer. 


| Scholium. 
Several other contractions of the general rule would follow from 


hence, but as the caſes would be almoſt without end, the hints con- 


tained in the ſubjoined examples (chiefly taken from Malcolm) tis 
— will be ſufficient for the inſtruction of any ſtudent in this 
P Ace. | 


Example (1.) 57684 ('2) 46213 (3.) 648 
| 63 9832 76 

173052 5 92426 3888 

346104 138639 4530 

— 369704 e. 

3634092 415917 49248 
454366216 | 

(4) 974 (5.) 5689 6.) 4956 6.) 5648 
862 286 : 768 8 pf 
1948 9 378 39648 50832 
5844 45512 79296 254160 
7792 34134 erer. — 
__— 3200 2592432 
E (8) 


This method is ſometimes called continual multiplication, and the reaſon is ob- 
vious. For 7 times the product of 8, multiplied into the given number, make 56 
times that given number as plainly, as 7 times 8 make 56, which we hope will 
not need a formal demonſtration. 

This method is equally true, if the factor was broke into 3 or more numbers 
| | a | (generally 


—— 
* 7 by 
— 


12 
th. 


i 


"I OE Ie" IE 
r 
* * 
8 — 2 


n — n — 7 
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(8.) 724689 09.) 5697487 (10.) 5742135 
545 96488 52575 
3623445 45579896 287 1056 
32611005 273479376 143553375 

— 546958752 430660125 
394955505 — — | — 

— — 549739125656 301892747625 


— 


The operation of theſe examples is thus: 

In the (1), after e rok, by 3, I double this product far 6. 
In the (2), after multiplying by 2 and 3, as uſual, I quadruple the 
firſt line for the 8, and treble the ſecond for the 9. In the (3), after 
multiplying by 6, I add that product to the multiplicand for the 
next, or 7 line. In the (4), I multiply firſt by 2, then this product 


by 3 (for 6), then add theſe two lines (the firlt figure of the one to 


the firſt of the other and ſo on) for 8. In the (5), I multiply by 2, 
this product by 4 (for the 8) and then ſubtract the firſt line from the 


ſecond (for the 6), or multiply the firſt line by 3. In the (6), I 
multiply by 8, and double this product (for 16). In the (7), I mul- 


tiply by 9, and the product by 5 (becauſe 5 times 9 make 45) pla- 
cing the reſults properly 1. e. the right-hand figure of every Sg 

er the fi (if 10 , or right-hand figure (if double), it comes 
from. In the (8), I multiply for the laſt 5, and this product by q, 
for the 45, only placing the reſults, as you ſee. In the (9), I firſt 
multiply by 8, | pa as 6 times 8 make 48, I multiply the produ of 


8 by 6, (placing it properly as you ſee) for the product by 48. And 


as twice 48 is 96, I multiply the 48 line by 2.—Theſe added 
together give the anſwer. In the (10), as 75 is equal to 3 times 
25, and 25 equal to 5 times 5, I multiply in a reverſe order, be- 
ginni f * left hand 5: This product I multiply by 5, and place 
as * (for the part 25 1 which multiplied by 3, and 
placed r is the product of the part 75, conſequently their ſum 
is wer. 


* 


&« Multiplication of money.” 


This is a very uſeful rule, and anſwers all thoſe queſtions in buſi- 
neſs where the price of one thing is given to find the price of any 
number of the — kind: For, tis obvious, the price of one multi- 


being 


(generally called component ) and multiplied continually in any order, as 2, 4, 
and 7 in the above example; for twice 4 make 8, and 7 times 8 make 36.— Alt 
4 times 7 make 2g, and twice 28 make 56.---Alſo twice 7 make 14, and 4 times 
14 make 56. &c. Farther, if continual multipliers cannot be found to make the 
exact ſactor, by coming pretty near it, the exceſs or deſect may be rectified by 
adding or ſubtracting, to, or from the reſult, fo many tmes the multiplicand as 
they fall ſhort or over.Inſtances of the uſe of this method will be ſeen in Multi- 


Plication of money following. | 


tiplied by the number muſt needs be the price of them all. This 


898.28 


at that 


Site e . - as 7 +4 8 © oP 
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it remains only to ſhew the manner of this mul- 


. — which 1s uſually divided into two caſes, as follows. 


"CASE. n« 
o multiply by any imple digit, or the number 10.” 


* Rule. 1 
&« Place the number under the price, and then multiply the arthings, 


pence, ſhillings, and pounds, one after another in their order, obſerving to 


rom an inferior denomination to a ſuperior, as in addition of money, 


c 
——T down the odds.” b 


The inſpection of the following examples will be ſufficient Illu- 
| 1. Multiply £.476 10 82 by 5? 
5 


2382 13 54 Anſwer. 


2. If 12 ſtone of goods colt C. 4 +13 85 what will 6 ſtone coſt | 
* | 


28 2 1 Anſwer. 


3. If one yard of cloth coſt L.— 15 3 coſt ? 


84. 3 4 Anſwer. 


4. If 1 C. wt. of ſugar coſt C. 2 3 10 what will 10 coſt? 
10 


21 18 4 Anſwer, 


"VASB 2 & 
10 To multiply by axy number above 10.” : 
e 1, If the number is under a hundred, find its Components Ci. e. break \ 
it into two digits, whoſe product — equal to it ) if poſſible, as mentioned 
2 in 


* This needs no explanation, after what has been ſaid of the con- ( 1 3 

formity between addition and multiplication in general. | 
+ 6 times 13 may be got by taking the ſum of 6 times 3, and 6 | , 

times 10, or by ſetting it down and actually multiplying it, thus - 4 carried, 
1 This is all evident from what is ſaid in note to caſe 6, of the | — 


contractions, and the certainty of the ſum of the parts being | 82 
equal to the whole, — . 


1 
* 
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in caſe 6th, of the contractions: If not, take two others whoſe product is 
pretty near, as mentioned in the note of the ſame caſe. Then multiply by 
theſe digits continually ( as directed in the above caſe) and if the product be a- 
. bowe or below the truth, finiſh it by deducting, or adding to it the exceſs or 
defect. 1 
= When the number is above 100 and under 1000 it will be the moſt 
convenient, always to get the price of 100 Ci. e. by multiplying by 10 and 
10) and then from 15 parts already gained in the operation, the price 
of any number of hundreds, tens, and units may be found, which are 
wanting to make up the whole, by multiplying the price of 1, 10, or 100 
by the correſponding digits mentioned in the queſtion. Then theſe parts 
added give the anſwer. | 
3. When tis above 1000 (and under 10000) get the price of 1000 
(by multiplying by 10, 10, and 10) and then out of theſe parts get what 
remains, in a manner ſimilar to that juſt mentioned.” 


GC. 


The peruſal of the following examples will be ample illuſtration. 
1. If 1 pound of tea coſt 4. 54. what will 24 pound coſt? 


. 
4 
5 
1 6 6 The price of 6. 
Anſwer 5 6 — Theprice of 4 times 6 or 24. 
: oO thus. | 
8 d. f 
4 8 
WE... 


1 15 4 The price of 8. 


Anſwer 5 6 — The price of 3 times 8 or 24. 


Res „ 
2. If 1 ell coſt 8 11 what will 72 coſt? 
8 | 


3: 1 4 The price of 8. 
| 9 


— he price of 9g times 8 or 72. 
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1 — 


3. If 1 flone of goods coſt J. 1-13-5 what will 34 coſt? . 
Lv 13 gx% 
8 ; 


The price of 8 13 7 4 
* 4 : 
3 .-9 4 The price of 32 
Added : 3 6 10 The price of 2 


Anſwer 56 16 2 The price of 34 


OR thus. | a 


1 
| * 
The price of 7 11 13 11 


a 5 
| 8 9 7 The price of ; 
Subtracted 4 13 5 The price of : 


Anſwer 56 16 2 The price of 34 


4. If 1 pound of ſugar coſt 54. what will 112 pound coſt ? 
— —ů ES 
* 


The price of 10. 4 7 
* 24 10 5 4 


2 5 10 Thepriceof 100 
Added 1 4 7 The price of 10 
15 11 The price of 2 


Anſwer 2 11 4 The price of 112 


* - 
# 3 * . 
: i 
4 15 1 
k 


$5. If 


* This mark (x) is the ſign of multiplication, implying that the ſum or 


number going before it, is to be multiplied by the number that ' follows,--- 
— er ſigns for all the operations of arithmetic will be explained in due 


5 

yy 

1 7 

* 8 

* 4 

1 

1 

IJ 

. 

j 

74 

$s 

— 

» 

bs © 

a 

i 

* Þ 

? _ 
a 

+ Ky 

_ 

_ 


e = 
8 - g 
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Yo If yard of cla coſt 55. 74. what will 468 yards coſt? 
The price of 1 3 hen 
. 
The price of 10 2 15 * 


8 


The price of 196 27 18 4 
4 


+ 20% hx v The price of 400 
waa 3 4 Thepriceof 4 


15 15 — The price of 60 
2 4 8 The price of 8 


Anſwer 130 13 — The price of 468 
6. IF 1 pound of goods coſt gs. 74. what will 3476 pound coſt? 
1. . 
The price of 1 _ 83 
10 


The price of 10 4 13 10x7 
10 


The price of 100 47 18 4X4 
| | 10 F 


2 . 


The price of 1000 4% 3 4 
1437 10 — * price 7 30 
191 13 4 e price O 400 
Added 33 10 10 The price of 70 
2 17 6 The price of 6 
— — 


Anſwer 76698 11 8 The price of 3476 
The beſt ede of provin — of this kind (if thought 


material) is by doing them di t ways. 
Agreeable to our plan, we ſhall conclude this ſubject with A few 


Practical Queſtions.” | 
' 8 2 C LASS ; L . 5. d. o 
C. of ſugar at C. 2-4-4 per C. - - - - - come to 17 14 8 


+ 8 
2: 7 bags of I 4 3 
i 1 
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3? 
3 5 : 5 E. „ 4 

3. 12 pair of ſtockings at gs. 8g. per pair - come to 3 16 wm 
4. 11 ounces of ſilver at 53. 5d. 4 per ounce - come to 2 19 
5. 35 firkins of butter at 157 365 per firkin - come to 26 15 2 
6. 42 C. of tallow at 345. 64. per C. come to 72 3 
CLass II. | 


1. 17 ells of holland at 75. 84.4 perell - - come to 6 11 —4 
2. 43 dozen of candles at 6s. 4d. per dozen - come to 13 12 

3. 97 C. of cheeſe at C. 1-5-3 per CC.. come to 122 9 
4. 37 yards of tabby at gs. 7d. per yard - - come to 17 14 
5. 105 gallons of rum at 75. 64. per gallon - come to 39 7 
6. 735 ells of damaſk at 4s. 5d. per ell come to 162 6 


CLass III. 
1. 4628 pounds of bohea tea at 85. 94. per pound come to 2024 15 — 
2. 8954 pounds of fine ſnuff at 35. 54. per pound come to 1529 12 10 
3. 3021 C. of currants at C. 2-13-6 per C. - come to 8081 3 6 
4. 1205 ounces of plate at 6s. gd. per ounce - come to 406 13 9 


DIFISION: 
| Definition. 
*« TYIVISION is the finding, how oft ene_number is contained in as 


other ; or the dividing a number (or ſum) into any a aum- 
ber of parts. ESE 


* Thepreparative to this is an eaſy conſequence of the knowledge 
of the multiplication table, i. e. the finding, how many times a 
digit is contained in a you number, not above 81 (the product of 
the greateſt digit g by itſelf) and what remains. This premiſed, we 
_ the two following rules for the diviſion of abſtract whole num- 

IS. y 


1 * To divide any abſtract whale 3 by a fingle digit.” 
3 | + Rale. 6 | 
& Draw a line under the given number (called the Dividend) and 
place the dividing digit (called the Diviſor) on the left hand of its * 
i = nn 


lf there be occaſion, this preparative may be learned from the multiplication 
table thus. Suppoſe it was required to know how oft 8 is contained in 59. Look 
in the table under 8 forthe given number. or the next leſs, as 56, and again it 
on the right hand fide is 7, the anſwer, and 3 the difference between 56 and 59 

is the remainder. Uſe the ſame method in other inſtances. 8 
+ The reaſon of this method will not be hard to conceive on an attentive ro- 
view of the work in the example which follows. For in the firſt place, we ſup- 
pole the dividend 600000, and aſk — — ip tp 9 rognd 
| | numbers 


4 
6 
3 
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aſk, how oft the diviſor is contained in the ure of the dividend, or (i 
DB 10 than the diviſor) in the ply» 54 the an ſauer to 4 
properly under the figure or figures it came from. Next, ſuppoſe the re- 
mainder (if any) wrote before the ſuceeding figure in the dividend; and 
aſt again how oft the diviſor is contained in the number repreſented by 
this ſuppoſition. Write the anſewer down, and the remainder (if any) 
imagine placed, as above directed, before the next figure. With the num- 
ber thus ſuppoſed, proceed in the ſame manner, as — ; which 
proceſs continued, till ail the figures in the dividend have been uſed, 
gives the anſwer under the line (called the Quotient), and the overplus 
(from the laſt figure) is the + Remainder, by which term *tis uſually 
denominated. Farther, this remainder wrote above a ſmall line, with 
the diviſor under it, is commonly placed at the end of the quotient, as 
part of it, and underſtood to repreſent as much towards another time going, 
as the remainder approaches towards the diviſor.” | 
| | An 


/ 


numbers. The anſwer to which is 100000 times, and 200000 to ſpare; to this 
we add 50000 (the power of the next digit reſpecting its place) which makes 
250000, Then we enquire, how oft 4 is contained in the ſum, which (in round 
numbers} we ſee is 60000 times, and 10000 to ſpare, This we add again to the _ 
power of the next digit, and proceed in the ſame manner; which will plainly in 

time exhauſt the whole dividend, and the ſum of all theſe quotients muſt evidently 
be the anſwer required. But that this afixing of cyphers all along is needleſs will 
_— from the ſubjoined work at large, defigned to make the praxis ſtill more 

ear. 


4) 653783 - - - - - - - - 100000. The firſt quotient. 
400000 : 
4) 253783 Remains, - - - - - 60000. 2d. Do, 
240000 
7 4 13783 Remains. 0 3000. 3d. Do. 
12000 f 
4 1783 Remains. © © > ) Op 400, 4th. Do. 
1600 
4) 183 Remains 40. 5th, Do. 
160 
4) 23 Remains. 2 9 0" F * 5 6th Do. 
20 | 


3 Remains at the laſt. 163445 The ſum of all the quotients or anfwer, 


That diviſion is a ſhort method of ſubtraction will readily occur to the rgader 
from the above proceſs: For if the diviſor had been ſubtracted from the dividend 
(in order to exhauſt it) and alſo from what remained, till a remainder was found 
leſs than it, the number of theſe operations would have been 163445, the ſame as 
the quotient found above. 1 

+ When there is no remainder to a diviſion, the quotient is evidently —_ 

| ute 


. 
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An example will make it eaſy. 


| Dividend. | 
Divide 653783 by 4? Diviſor 4) 653783 (3 Remainder. 


Quotient 1634452. 


—— 


Illuſtration, 


— 


T firſt aſk how oft 4 in 6, and the anſwer is once, and 2 over; I 
therefore put down one, and ſuppoſe the two, that remains, before 
the next figure 5, which will repreſent 25. Then I aſk, how oft 4 
in 25, the anſwer is 6 times and one over: Hence I put the 6 down, 
and ſuppoſe the 1 before the next figure 3, which will make 13: 
Then I ſay, how oft 4 in 13, and the anſwer is 3 times; this I put 
down alſo; and in ſhort, proceed in the ſame eaſy manner to the laſt 
figure, from which I find 3 remains, which I place over the diviſor, 
as directed, at the end of the quotient, |—(( | 


F Two 


. 


ſolute and perfect anfwer to the queſtion; but where there is a remainder, we 
muſt confider the nature of the thing a little ſarther, in order to aſcertain the 
quotient more intelligibly. And here tis plain, that if the remainder had been (by 
a fault in the proceſs) exactly equal to the diviſor, we ſhould have faid rightly that 
it would go another time. If then the remainder be one fourth of the diviſor, 
will it not be proper to ſay, it will go one fourth of a time more; if a half, half a 
a time more; three parts out of four, three fourths of a time more? &:. This 
granted {which is exceeding evident) let the remainder be what it will, it muſt 
univerſally ſo much towards another time, as the remainder approaches tow 

the diviſor. Now the beſt way of denoting theſe expreſſions is, as directed, and 
arp underſtood as taught in the rule, i. e. The lower number (properly called the 

en 


omtinator) ſhews into how many parts one” time going is divided, and the higher 


(alfo properly called the Numeretor I ſhews how many of theſe parts the example 
under conſideration approaches towards going another time more, than what is 
already pointed out in the reſult of the operation. Thus in the queſtica imme- 


| diately following; 4 being the diviſor, and 3 the remainder, we ſay it goes ſo mou 


es ( as is contained intb3445/ and three fourths of a time more. And if a 
viſor was 365, and the remain 
hundred and ſixty fifths of a time, &c. 

Farther; as theſe expreſſions 3, Phi and the like (aptly called Fra&jons, or parts 
of a number) muſt frequently occur in the courſe ot practice ¶ In all ſhapes, as di- 
viſors, multipliers, Se and in many caſes, where they muſt not be neglected (as 
js frequently done in ordinary buſineſs, where they are judged of little value, Sc.) 


tis nęceſſary to have an Algorithm for their management, and this is what is taught 


under the article of VVL GAR FracTions.---DtciMaAL FaAcTIoNs are for the 


fame eng, but only manage them in an eaſier, and more expeditious manner; tho” 


not in many caſes with the ſame accuracy, 


er 28, we ſhould read its value twenty eight three | 


* 
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Two or three more examples for inſpection (which may be eafily | 
encreaſed to any number if thought proper). 


5) 21487619 6) 314287621 7) 916482317 
42975234 52381270; 1309260455 
8) 2064087 9) 26376030 


25755 160 2930670 


2. To divide by any number conſiſting of two or more digits.” 


* Rule. 


« Place the diviſor to the left of the dividend, as before; then aſt how 
oft the di viſor may be had in the ſame number of figures, as it contains it- 
Jelf, taken in the dividend, or one more, if wanted: Draw a perpendicular 
line, at the end of the dividend, and behind it place the anſwer for the 
firſt figure in the quotient. Then multiply this figure into the diviſor, and 
gut the product under the already named figures in the dividend. Next 
draw a line, and jubtra# this product from the figures above of the diwi- 
dend; to this remainaer bring down the next figure unuſed of the dividend 
(making à point under it in order to know how you proceed). Then aſk a- 
gain how oft your diviſor may be had in this augmented remaind:r, and 
place the anſwer in the quotient after the other figure, as before. 8 
this quotient figure into the diviſor, and place the product under the laſt 
remainder ; Jabra it cut of the number above, and to the reſult bring 
dawn the next figure. Proceed in this manner till the whole dividend is 
uſed, and they place the remainder over the diviſor at the end of the quo- 
tient, as before, for the anſwer, 

The above is ftrictly the method of dividing here intended, but as in 
large diviſors, it ts often ſomething difficult to know how oft they may be 
had in the numbers of the different ſteps of the operation; and as the firſt 
figure is moſtly of a confiderably greater value than all the reft, one may 
give a tolerable gueſs, by aſcing how oft it may be had in the firſt or two 
firſt of the dividend: For the anſwer, made leſs by one, and ſometimes two, 
ts generally the quotient figure wanted, However a tryal or twa (which 

| \ the 


This rule on examination will be found to be the very ſame, as the laſt, ex- 
cepting that by reaſon of the largeneſs of the diviſors, you are directed to multiply, 
and ſubtract manually, in the places where you before could do them mentally. 
Add to this, that bringing down a figure to the remainder is the fame, as placing 
the remainder before the figure, and the agreement of this rule with the laſt wilt 
appear plainly ; conſequently the proof of the one is the proof of the other. Some 
people here, in order to ſpare the trouble. of writing, ſubtra& the figures of the 
product as they find them, and only put down the remainderse, 


Pi f Af. ]²—)᷑. 
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the beſt are forted to make ſometimes) will ſet one right, and this method 
ewith a little practice will be found the moſt conventent.—*T avill be almoſt 
needlejs to obſerwse, that a remainder is newer to be as big or bigger than 
the divifor, for in that caſe tauill go a time more in the preceeding opera- 
tion: And alſo, that when you have brought down a figure to remainder, 
and it happens to be leſs than the diviſor, a cypher muſt be put i the quo- 
tient (as it goes no times) and another figure brought down afier it, in 
order to get the next digit by aſking, as before, Ge.” > 


An example will make this very clear. 


365) 13534953923 (37082063 75; 
1095 ee 


Illuſtration. 
I begin with aſking, how oft 3 (the firſt figure in the diviſor) 


in 13 (the two firſt 1 * in the dividend) and the anſwer is 4 times. 


I try 3 (i. e. a time leſs on a looſe piece of paper) and on multiply- 
ing it into the diviſor (365) I find it will ſucceed. Next I ſubtract 
the product (1095) from (1333) the figures above it in the dividend, 
and to the remainder (258) bring down the digit 4 (making a point 
under it, to ſhew it has been uſed). This done, I aſk, how oft 3 in 
25 (the two firſt figures of the augmented remainder 2584) and the 


anſwer is 8 times. I try 7, then multiplying and ſubtracting, as 


before, I find it will do, and that there remains 29. This augment- 
ed with the next ꝙ makes 299, which is leſs than the diviſor; there- 
fore it goes no times (or the diviſor cannot at all be had in it, as it 
is) and accordingly 1 put a cypher in the quotient. This being 
the caſe, I bring down, to what I have, the next digit 5, and find, 
that it will now go 8 times, which I put in the quotient, and from 

| E. 2 ES, the 
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the laſt remainder take its product into the diviſor, as before, for a 
new remainder to be augmented with the next figure in the divi- 
dend for a new operation.—Thus I proceed through the whole 
dividend, and find at laſt the quotient, and remainder to be as in 


More examples for inſpecion. 
7) 103456789 (1445945 if 
ee 4 "> 
348 88 85 - 
— 9933301 
- 16g 11352344 - 
"7 | 
2735 123456789 Proof by multiplication. 
xe itn ER 
„ 5 
* "S408 o 
5 309 6X 4 Proof by caſting out the gs. 
. + + © 023 6 I © = 
: : 2 © *48 


1 — 


123456789---<--- Proof by addition. 


918) 928765483 (1011727 27; 
918 | 


1076 101172 
918 918 
15838 8093823 ' | 
18 8 1011736 
IO | 9105543 
2 — 
642 928765483 
— — 1 - — 
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2345) 345678901 (147411 £757 
2345 8 


8639 mo On 


106 
4072495) 321586247 1628 (789654 2 r 
28507465 


365 11597 
32579960 


39316371 
35652455 


26639166 
24434970 


220419062 
203624) 


16794878 
— 
304898 
Here art three different ways communly uſed to prove e. 


.. * The firſt of theſe is very evident: For if the be the number of times 
the diviſor is contained in the dividend, the product of theſe terd with the re 
mainder muſt be equal to the dividend. The ad. will not be hard'to-conceive 
on reflecting, that the lines directed to be added are the products of the diviſor 
into every quotient figure ſingly, rightly placed, as to value, &c. Therefore Ka 


lenge wy aa the ſum 22 equal to the whole. The 
8 rom 18 is T ; 
on W above, and is demonſtrated in eſfoct. in cho proof 


* 
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The (1.) and * moſt frequent is, by multiplying the diviſor ava quotien! 
together, and to their product adding the remainder (uſually taken in a 
figure at a time in the beginning 7 every line in the proceſs). This ſum, 
if the work be right, will be the ſame as the dividend, The (2d.) is, 
by adding together all the products 7 the quotient digits multiplied into 
the diviker, in order as they ſtand in the work, and the remainder z; which 
Jum ſhould be alſo the ſame, as the dividend. The (3d.) is by caſting out 
the nines thus; Throw the gs out of the diviſor, and quotient, and place 
the reſults on different fides of a croſs (as in the proof of multiplication ). 
Then caſt the gs out of their product, and carry what leaves to the remain- 
der; out of which having expunged the 91. place the reſult at the top of 


the croſs. Laſtly, the gs caſt out of the dividend ſhould leave the ſame 
digit to be placed at the bottom.” 


For illuſtration, we need only refer to the forgoing examples, eſ- 
_ pecially the firſt, which is pony all the, ways; the aſteriſms (*) 


ſhewing the lines to be added in the ſecond method of proof, and 
the perpendiculars their order. 3 


For the farther exerciſe of the learner, we ſhall add 4 few * 
Practical Queſtions.” 


CLass I. . 
1. Divide 350465 by 483? - - - - - - = - - Quot. 725 423 
2. Divide 3211473 by 27? - - - - - -*'- - - Quot. 118943 27 
3. Divide 1406373 by 108? - - - + - - -.- Quot. 13021 425 
4. Divide 4376850 by 96? - - - « - - - - - Quot. 45592 i 
5. Divide 72683164 by 3710? - - - - - - - Quot, 19591 5.52, 
6. Divide 47198714 by 6357? - - - - - - - Quot. 7424 $345 
CLass II. 
1. Divide 6069944827 by 8376? - - - - Quot. 724683 317 
2. Divide 521047321 by 31709? - --- - Quot. 16432 50 


3. Divide 4637064283 by 57606? - - - Quot. 80496 31x767 
4. Divide 293839455936 by 8405? e Quot. 34960078 245. 


.CLass III. 


1. Divide 38467 39204 by 483064? - - Quot. 7963 209572 
2. Divide 352107193214 by 210472? - Quot. 1672940 48 


* Moſt frequent indeed, while learning in ſchools (as it exerciſes the pupil in the 
very uſeful rule oſ multiplication) but to an artiſt I ſhould think the joint concur- 
rence of the other two (whieh are run over in an inſtant) by far the moſt eligible, 
except he might prefer a careful review. | 

Having now gone through the four firſt rules and their proofs (at leaſt in the 
theorical or abſtract part) we ſhall juſt mention, as a final end to theſe operations, 
that as addition, and ſubtraction, as alſo. multiplication, and diviſion, of conſe- 

quence mutually undo one another, ſo they, by very obvious applications, muſt inter- 
changeably prove one another, ES | 


4 


. 


tit 
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. Divide 40377982057 by 35016? - - Quot. 1153129 35992 
- Divide 5580011726061767 24 by 2708630425 ? | 58 7 
| 6 Quot. 206008604 2; gc. 


In diviſion, as well as in multiplication, there are ſeveral © Contrac- 
lions made uſe of; the moſt material of which are, as follows. 
| G 7 
Men the diviſor is one, with cyphers annexed, as 10, 100, 1000, c. 
"tis obvious that if aue cut off (by a perpendicular line) ſo many figures 10 
the right hand of the dividend, as there are ”_— in the diviſor, the 
figures on the left hand of the ſeparation, will be the quotient, and thoſe 
on the right hand the remainder,” | 
„„ 4 Bs. 
&« To divide by any number with cyphers annexed.® 


| ® Kale. OPER 
e Cut the cyphers off from the diviſor, and the ſame number of digits 


from the right hand 4 your dividend, then divide the remaining figures 


by each other, as uſual, and the quotient is the anſwer, and what remains 
evrote before the figures cut off, is the true remainder.” _ 


Examples. 
7 ooo) 269762 43 00) 637/82 (14 1488 Quot. 
— — 43 
38 3888 Quot. — 
— 207 
172 
A 
CASE . 


« An eaſy method of dividing by any number nearly equal 20 10, 100, 


1000, Sc. 
. + Rule. 


&« Suppoſe the dividend to be divided by the 10, 100, 1000, c. bs 9 
the diviſor approaches, by cutting off figures to the right hand, as men- 
„„ tioned 


*The reaſon is not hard to conceive: For the cutting off the ſame figures to 
the right hand of each is dividing each of them by 10, 100, 1000, &c. (from caſe 
1ſt.) and 'tis evident, that as often as the whole diviſor is contained in the whole 
dividend, ſo often muſt any part of the diviſor be contained in a like part of the 
dividend.---This method is only to avoid a needleſs repetition of cyphers, which 
wants happen in the common way, as the reader may ſee by working an example 

oth ways. ; hh 5 

+ To demonſtrate this method: Having divided by 1000 (in the - firſt * 

| : whic 
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nia cafe aft, Then 22 the figures en the left hand of the 

_ by the number the given di viſor is fhort of 7 * 

5 in order under the dividend. — — 5 the part of the 
| hot product, which falls to the left of the ſeparation (1 7 any) by the ſame 


A git, its prada properly under the other, as before; — 5 
perf i pal he left ow the /ctertion, that muſ be multiplied — rg 
in the 


his proceſs repeat till no figure falls on the left of 


the 3 Then add up the right hand fide, and carry one for every 
time the real dizi/ar is contained in the Jum, to the next figure on the Ie 
hand; the ſum 1 is the true quotient, ee eee the ot 
At the true remainder.” 


Examples. 
Divide lr by 997, 281 2 by 98, and es by 999? 
= 4 375 
3 =, 12 
235 Quot. — 2378 £5; Quot, 
3 4 a 
CASE 4 
« When the diviſer is 2 to the Product of tauo or more numbers, the 
operation may be differently performed thus.” 
Kuli. 


& Divide the dividend by any of the numbers (or component parts) and 
that quotient by another, and ſo on, and the laſt quotient is the anſever 
fought. But to + ge the true remainder ( as if you had divided as uſual) 
you muſt multiply the quotient by the given . and ſubtract the pro- 
duci 


which follows) if 425 was the right quotient, we know that its product multiplied 
into the diviſor 997, and the remainder 648 added, would make the whole divi- 
dend. But 425 multiplied into 1009: the remainder will only make this, 
conſequently, we are 3 times 42 5, or 2 (beſides the remainder 648) yet thor: 
a exhauſting the dividend, (as the ſactor 997 is 4 ſhort of 10009. 
1275 muſt be looked op as anew dividend, to be divided by the ſame diviſor * 
Hence cutting off three figures (i. e. placing them as you ſee) I find the quotient 
to be one, and the remainder 275, Now the quotient one multiplied into 1000 
(with the remainder 275) will be the dividend, but one multiplied into 997 the 
right diviſor, muſt Satin — (i. e. 3 times 1). Therefors MH 188“; be 
wrote under the other remainders, and they added as directed, it will give of bas 
remainder to the queſtion, and the carriage (if any) added to the figures on the 
other fide of the ſeparation (being the quotients at the different operations) muſt 
needs be the true quotient,---The ſame reaſoning cannot but hold good in other 
inftances. h appears from his that when the diviſors ape all gs the work is dong 
E readily, as there is no multiplication. 

This follows.from caſc erh. in multiplication, of whigh jt i is only the —_— 


=  _-c>- a4 460 + & n= os oc fc mi. 


—_—— awd a a. 


Te 
g 
2 
we 
9 
c. 
f 
* 
ft 
24 
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duct from the given dividend, and the reſult is the remainder,—O R, 

Multiply the laſt remainder by the preceding diviſor (or laſt but one) and 

to the product add the preceding remainder ; this ſum multiply by the next 

preceding diviſor, and to the product add the next preceding remainder, 

and ſo on, till you have gone through all the diviſors and remainders to the 
| 


ff 


Examples. 


Divide 18473 by 32, and 64865 by 144? 


Far true remainder By Rule 2d. 
(1.) 4) 18473 by Rule 1. 
$77 Div. 
8) 46184 1 Mult. 2 the laſt rem. 
wot. 3771 11 8 | 
IH} 4 Add 1 the firſt rem. 


— 
I 
uw 

— 


Ankver $77% 18464 Quot. into Div. 9 True remainder. 


9 True remainder, 


8 — 


for an eighth part of a quarter of any thing is evidently the ſame as the thirty 
ſecond part of the whole, &c.---As to the methods for finding the true remainders, 
the firſt is obwiaus. For if the product of any quotient and diviſor, added to the 
remainder, be equal to the dividend; their product, taken from the dividend, muſt 
leave the remainder, As to the ſecond, we muſt obſerve, that every unit in the 
firſt quotient (7207 in the 2d. example) may be looked on as containing 9 of the 
units in the given dividend (of which aggregates as it were the required remainder 
is to be) conſequently every unit, that remains from it, will contain the ſame. 
Hence this remainder muſt be multiplied by g (the diviſor) in order to find the 
units it contains of the. given dividend. Again, every unit in the next quotient 
1801 will contain four of the preceding ones (or 36 of the firſt i. e. g times 4). 
Therefore what remains from it muſt be multiplied by 36 (or which 1s the ſame 
thing 9 and 4 continually) Sc. Now, in the rule, inſtead of finding the values 
of the remainders ſeparat they are reduced from the bottom upwards ſtep 
by ſep to one another, and the remaining units of the ſame claſs taken in as they 
occur. This will be evident on an attentive examination. 

The finding theſe remainders is indeed ſomething tedious; but in cafes, where 
they need not be much regarded, this method of dividing will be of good uſe ; 
inftanges ot which immediately follow in diviſion of money, 


4* -- -A TREATDICEL 
> Por true remainder by rule 24, 


© (z.) 9) 64865 — — 
0 Mult. 1 the lat rem. 


4) 72075 „ — 
- F'Y \ 4 
4) 18015 Add 3 the ſecond rem. 
450z 7 
e Mult. 9 the firſt div. 
Anſwer 450 t _ 6 


3 
Add 2 the firſt rem. 


C5 True remainder, 


» — 


Diviſion of money.” 

This 1s the converſe of multiplication of money, and ſolves thoſe 
queſtions in buſineſs, where the price of a number of articles is given 
to find the price of one. For 'tis plain the whole value of any 
number of things, divided by the number muſt give the value of 
one. This granted, we proceed to the method, which is reſolved 
into two caſes, as follows: 


CASE 1. 
Jo divide money by a ſingle digit (or, 10, 11, 12, c. if the ſtu- 
dent can manage them as one), | 
* Rule. 

Divide the pounds, ſhillings, pence and farthings one after another, 
as uſual, placing the quotients under their reſpetive denominations for 
anſwers, only obſerwing, that what remains from any denomination muſt be 
turned (mentally if you can) into the next inferior, and added to it before 
you divide. Remainders are commonly placed at the end in curved lines, 
? h US ( oF | : | > 


The following examples will illuſtrate the whole. 
1. Divide C. 2382-13-54 by 5? 
5) 2382 13 5+ (4 Remainder, 


476 10 84 Anſwer. 


1. It 


* The contray procedure of this rule at every ftep to multiplication of money 
ſufficiently evinces its truth, if there were no other light of viewing it in, | 


* 
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2. If 6 ſtone of goods coſt C. 28-2-14 what is the price of one ſtone? 
„ 8 | 


4 13 8; Anſwer. Fa 


—— 


3. If 8 yards of cloth coſt C. 6-5-4 what is that 
„ 
15 8 Anſwer. 


per yard? 


4. If 10 C. wt. of ſugar coſt C. 21-18.-4 what will one coſt? 
: KOH - 18- 4 


E 


— 


„ 3 16 Anſwer 


\ * 


e 8 
o divide by any number above a digit, or thoſe uſed as digits.” | 
| * Rule, . 


« If you can find the component digits of the diviſor, divide (ns in tlie 
luſt caſe) firft with one, and then what reſults with the other (or others ) 
in order, agreeably to what is ſaid in caſe 4 of the centrattions: The laſt 
quotient is the anſwer, and the true remainder (if thought proper) may be 
diſcovered in the ſame manner as there directed. But if yon cannot break 
it into components, divide with it as it is (by caſe zd. of abſtract diviſion) 
one denomination after another, remembring to multiply what remains by 
the number of parts of the next inferior denomination, that make one of 
thoſe, you were dividing, and to add (or take in, as the remainders were 
in the proof of diviſion by multiplication) to the product the parts in the 
dividend of that denomination.** - "© : 


= peruſing the following examples the whole will appear very 
P ain, — 
1. Divide J. 434 17-84 by 24? 

6) 434 17 84 


9 72 9 72 (3 farthings rem. 


_— 


„ ö 31 : 2 5 
Anſwer. 18 2 44 (1 farthing rem. 


G 2 | 2. If 


* After what has been ſaid in the laſt caſe of this, and the cafe in contractions 
referred to, the reaſon of the firſt part of the rule is evident: And the ſecond part 
will be found no way different from the firſt caſe hereof, excepting that you are 
directed actually to multiply, &c. inſtead of doing it in your mind. 


44 A TRREADTEIER 
2. If 35 C. wt. coſt £.47-10 what is that per C? 5˙ 


7047 10 
— Hence (if worth while) the 
5)6 is 82 (2 far. rem. } true remainder is 4 times 7 
—— (or 28) added to 125 i. e. 30 
Anſwer 1 7 1 (4 far. rem. ( farthings or 7d. 1. 


— 


3. If 63 ſtone coſt C. 13-16-5 what will 1 coſt? 


9)13 16 5 : 
— The true remainder is 4 
7) 1 10 82 (2 far. rem. + this 9 added to 25 i. e. 38 
- farthings or gd. +. 


Anſwer | 4 4* (4 far, rem. 


OR thus. 


3) 13 16 =] | | 
— | The true remainder, thus, 
3) 4 12 14 (2 far. rem. ] 4 times 3 make 12. 3 times 
—— 12 make 36, and 2 makes 
7) 1 40 8 (0 far, rem. 38 as before, 


as. DBM. Mb the ah. At. S EN 3 


Anſwer * 44 (4 far. rem. H 


4. If 112 pound of ſoap coſt C. 2-13-8 what is that per pound? 
$3} 4 7$--9 _ 
0, FW 
2) 
7 |S ono rn ur rn 
Anſweerrrrõrrr 54 . 


1e 


90 


\ 
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6. Divide L. 145-591 by 
577 | 


* acres of land coſt C. 1126. 
what is that per acre? 


19) 1126 10 6(59/. 
95 


4s 


55) 143 3 93 (I. 
114 


176 31 
171 26 
a nn. n 
| 57) 625 (105. 
Mult. by 15 and take in 10s. 57) 75 5 
19) 110 (55. 55 
95 12 
I 57) 669 (114. 
Mult. by 12 and take in 64. 57) i 
19) 186 (94. 99 ö 
171 57 
42 
100 "Go (3/- $57) 171 (4 
ST, 171 
3 far. rem. O rem. 


Hence the anſwer is, C. 59-5-92. 


Anſwer C. 2-10-1123, 


Theſe queſtions may be eaſily proved by multiplication (taking in 


the remainders properly). 
1 Practical queſtions ”” are all now, that we have to add to this 
article. 
Cx Ass 1. 
1. Divide /. 1-16-8 into 5 parts? - - - - - - - Anſwer yr. 4d. 
2. What's the 3 244 11 43.127 — 2 — - Anſwer L. 113-5. 


3. Gave L. 37-6- for 10 pieces of cloth, what is that per piece? 
5+ F 
4 If 18 hogſheads coſt C. 168-10-9% what will 1 coſt? 
Anſwer L. 97-3, and 3d. 4 rem. 
5. If 42 buſhel of barley coſt C. 15-18-1145 what will 1 coſt? 
Anſwer. 75. 74. and 5d. 5 rem. 
5. 7.59, C. * voſt C. 127-16 what is that per C. 1 2 
Anfwer C. 2-3-6. 


Crxss 
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| : CLass II. 
"A | | 
1. Divide C. 4-8-12 into 9 parts?- - - - - - - Anſwer gs. 9d. . 
2. Spent £-257-2-5 in 12 months, what is that per month? 


12 | Anſwer L. 21-8-64. 
3. Gave £.53-1-8; for 11 C. of hops; what is that per C.? 

Anſwer F. 416-6, and 29.4 to ſpare. 
4. The cloathing of 35 charity- boys comes to C. 5-3-4, what is 
the expence of each? Anſwer LF. 1-1 :s and 34.5 rem. 
5. A prize of £.7257-3-11; is to be equally divided amongſt 500 
ſailors, what is each man'sſhare? AnſwerF 14-10-34, and 85. 6d. rem. 

6. If 34 ſtone of goods colt C. 56-16-2, what is that per ſtone? 
| | Anſwer C. 1-13-5. 

CLass III. 


1. If 112 pound of currents coſt C. 3-10-6, what is that per 152 
pn | Anſwer 74.2, and 6d. rem. 
2. A trader cleared C. 1150-6-8 equally in 17 years, how much 
did he lay by in a year? . Anſwer C. 67-13-4. 
3, If 43 dozen of candles coſt C. 13-13-13, what is that per dozen? 
; | — Anſwer 6s. 4d. and 94.4 rem. 
4. The inliſting of 150 men into his Majeſty's ſervice coſt 

L£.678-17-6, what is that per man? | 

Anſwer. £.4-10-6, and 25, 64. rem. 


Alporithmical Praxis. 


SECTION. L 


S it has been thought convenient to defer the management 

of weights, meaſures, fc. to a place by themſelves, the firſt 

part of this head is allotted to that purpoſe. But before we pro- 
ceed to particulars, it will be very proper to inſert tables of the uſual 
diviſion of each ſpecies, to have recourſe to occaſionally, as follows. 


I. Troy Weight 


24 grains (grs) make - - - - - 1 pennyweight. ' 
20 pennyweights (pet) make - - 1 ounce. 
12 ounces (oz) make - - - = - - 1 pound (F). 


By this are weighed gold, ſilver, jewels, electuaries, bread, and 
liquors in general. | EIT: 
II. Avoir- 


* The reaſons for this ſeparate management are theſe, iſt. becauſe the know- 
| ledge of weights and meaſures is not abſolutely neceſſary to all arithmeticians 
alike, 2dly, becauſe it is a little tedious and diſcouraging to beginners, and zdly, 
becauſe to add ſome ſpecies, we muſt be ſuppoſed able to ſubtract or divide pretty 
large numbers, which is prepoſterous, 


I oo D 


_— 
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II. Avoirdupoiſe weight. 


{ 4 quarters (qrs) make -- - - 1 dram. =Y 
16 Sams (ars) make - - - 1 ounce. 1 
16 ounces (oa) make - - - 1 pound. | 

4 14 pounds (B) make 1 ſtone. © iS 
28 pounds (#5) make - - - - - - 1 quarter of an C. wt. 
4 quarters (Qs) make 1 C. —_ i 

| 20 hundred weight (C) make 1 tun (T7). 


This ſcale is commonly divided into two kinds, called Creater 
and Leſer. The greater contains tons, hundreds, quarters, and 
pounds; the leſſer, ſtones, pounds, ounces, drams, and quarter-drams. 
By the firſt is weighed any thing of a coarſe droſſy nature, as all 
ſorts of grocery and chandlers ware, and all ſorts of metals, but gold 
and filver. The ſecond is chiefly uſed for filk, 


III. Apothecaries weight. 


20 grains (gra) make 1 ſcruple. 

3 ſcruples () make - - - 1 dram. © 

8 drams (3) make - - - - - - - 1 ounce. E 
12 ounces (7) make - - 1 pound (15). + 


Apothecaries mix their medicines by this rule, but buy and fel] 
their drugs by avoirdupoiſe weight, 


VI. Long meaſure. 


" 3 barley-cornes (bar) make - - - 1 inch. 
12 inches (in) mae - = 1 foot. 
3 feet (fe) make - - - - - 1 y 
4 6 feet (fe) make - - - - - - - - 1 fathom (a). 
54 yards ( yds) make 1 rod, pole, or pearch 
40 yoo ( 0) or 220 yards make 1 furlong. 
8 furlongs (fur) make - - - - - x. le" 
3 2 make- - - - - - - - 1 league. (a). 


By this the length or breadth of any thing is taken, and the di- 
ſtance of one thing or place from another. 


V. Wine 


* One pound avojrdypoiſs is equal to 140. 11dts, 154 gr.. Troy. 
G. on apothecaries pound, and the pound Troy are equal, only differently 
divide . | . i 


% 


7 ” 
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perry, cyder, mead, vinegar, havey, and oil, | 
— Sn 


4 quarts ( make 1 | 
10 e » - - I aachor of brandy,. | 
18 gallons gal) make I 1 runlet (run). | 
2 l (ot) make - - 1 half-hogſhead. 
83 gallons ga ) make 1 tierce (ie). 

63 Fugen, Cal) make - - - 1 hogſhead. | 
ogſheads (kkd) make - 1 Pipe or but 
2 pipes (4) ar 4 Aker make » = « 1 tun. 3 


6 if 


VI. Alte and Beer meaſure.” 


2 pints (7s) make - — Swe. . quart. 
4 quarts (qts) make allon, 
8 gallons (gal) make - - - - - - kin of ale ( fr). 
49 gallons (gat) make firkinof beer (B fr). 
4, Fre kins — (do So _ -_ ) make 1 __ ah [ 
arreis (bar 4 gallons - - - 1 hogſhead of beer. 
A barrels or 2 hog "ith (Ad), - - 1 butt. cj 
| VII Dry meaſure. 5 
[2 pints (eh make = - - - - - = 1 quart J 
F ; 
pottles (po- 9 make 1 gallon. 
» gallow (Fc . k. 
ks (90) make - - - - - - 1 buſhel, : 
17 hes (6) make => © ©" ae ſr). f 
| 4 buſhels (44). make 5 
2 coombs (coo) or 8 — make F i quare 5 
4 quarters (qr) make en (cha). 
5 quarters (qr) make - | 1 Wey. 1 
E n (ag) make + > = = = = = 1 ee - 
VII. Tame. 
60 ſeconds (// ah — 1 minute. 
Go minutes (/) make = - - - - - - 1 hour. 
24 hours (4) make - - - - - - - 1 day. 
7 days (4) make - - - - - - - - 1 week. | 
4 weeks (ww) make - - - - 1 month (2). 


_ 4.13. months 1 day, or 365 days make 1 year (J. 


$ To 


13 lo vwwewuwt? 


... 
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te To add weights, meaſures, Ec.” 


% Add as uſual, remembring to carry one from each denomination to the 
next ſuperior, for every number in that denomination, which makes one in 
# he 7 uperior py | | R 

In the peruſal of the following examples, the reader will perhaps 
be ſomething ſurpriſed, now and then, to find different ſucceſſions of 
denominations in one and the ſame ſpecies of weights, meaſures, &c. 
But as this is a thing, not fixt at preſent, as in money, the examples 
are varied in conformity to what may happen from different cuſtoms, 


Sc. in the courſe of buſineſs. And not to give him too much 


trouble, he will find at the head of each denomination, what he is to 
carry for, agreeably to the tables. 


Examples, 
I. Troy weight. 

(10) (20) (24) (10) (20) (24) 

ox. diu. grs. 0%. deut. gri. 

24 13 10 108 10 8 5 

18 11 "10 207 & BS 2 

7 4 14 360 3 6 

2 143 9 Igg 1 7 
„ 1 

8 4-8 196 2 8 TT 

44 7 | 321. 57 oy OE 

1 10 38 172 8 11 : 
122 11 15 1785 11 11 

II. Avoirdupoiſe weight, 

(20) (4) (28) (16)(16) ,,  QO( 
T. = Drs, 15. lb. OZ» drs. 40. 2 — 
„ 4 19 6 4 13 1 
t 1 1 13 7 12 2 
„„ 8 9 11 3 
7 7 2 12 9 14 15 7 4 2 
20 + 3 _F e 
9 3 2 6 11 14 I 
48 $ = 15 39 — ww | 39 10 3 
„ 3 III. Aborbe- 


# None of theſe rules will need explanation, if what js already paſt be underſtood, 


- 
* 

* — omg ates 
2 err 


eee . 


+ 
34 
43: 1 
111 
TILE 
1181 
1 
£ 1 
44 
* 
1 
bh 
t * 
it 
* is! 
171 
N 11 
1. 
1 
445 
1 
T3 3 
9 * 
18 
wt 
14 is 
0 
* 
' 
10 
LY 
1 
LEY 
8 
14 
4 
x: 
1 


— — 
— 


— — 
ry 


- 
—— — 
. AAA A UTI HY Te 


— — ogg 


a BIS 9, 
— ILL DIES 


Rn yp 


05 3 avon 


— —— 


* . 
9 * 2 w — 
A emerge yn — 

= 0 = IE 


- * - 
q * 
TT ——ů — ů * — — - — —  — 


m_— 


= A TREATISE 


III. Aporhecaries weight, 


(12) (8) 6) (20) (. 2) (8) (3) (26) = 43. 
3. 3. 9. gr. „. . .. 2 
$2 20 7, 1 4 10 3 2 19 N 
„% 5 1 10 > 
7-2 TW: 5 19 
1 % ©: 4 * 
„ \ 12 6 
64 9 6 2 ug „„ 3 - 7 A 
— — ney mms — — — — 97 
225 4 — 12 13 11 — 2 138 N 
IV. Leung meaſure. 
(12) (3) (220) (3) (03: - (3) (8) (40 
fe. in. bar, fur. yas. in. lea. (3) dg ) 
7 0 3 2 160 = 9 72 1 8 1 
* 4 7” 3 17 
WSN $ 103 — 11 = 2 Cc 
1 „„ 8 
2 6 = 5 1206 "2 — $I 13 
7 ® 3 = 7- 
165 11 2 20 107 — 239 _ — 
(4) (63) (8) (45) (4 (4) @ 
Tins þ Aud. gal. pts. run. 9 w mn. 8 
„ 27 77 2 „ 
1 B 73 1 
4 56 14 1 62 15 
37 7 E 5 
80 2 8 1 
5 . „ 9 8 
1 12 7 — —_ _ : 
— $6 3 286 3 
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VI. Ale and Beer meaſure. | | 
- , 0 % e (54 i 
A B. fir, gal. B. B. fir. = has. 54) 2 | 
1 1 1 TT 37 2 1. l 
1 3 1 22 9 1 
8 998 2 56 2 
7 $7 ” - 3: 16 30 — 
8 2.3 3 7 14 2 
6 2 4 6 1 4 19 42 — 
97 1 2 124 — ” 110 1 ws 
VII. Dry meuſure. 
(8) (4) (2) (4) (8) (2) 
gue bu. ph. gal. cha. gr. 92 7 
. „ ˙ 1 
55 Vn 
T 3 2 & 3 
I I 171 15 — 
c * 2 oy 0 
3 23 ĩ 8 £71 © &S: 9 
119 5 2 — lags 2: F*— 1 
_ (wy O) (2%) (6% (65) 
. W. 6 ue „ 
30 ͤĩo‚ 37 19 $2 17 
11 16 23 14 50 
is $$ S +27 -. 19--Y7- 43 
6. 43.» 64 3 — 54 
3 2 6 — 8 — 28 8 
* 13 21 7 29 
59 — — 2 168 15 20 40 


"Tis not worth while to tire the readet with praQtical queſtions. 


« Subtrart fimilar denominations from one another, as in money, bor- 
when thert is occaſion the number, that you rarry one for in the 


rowing 
addition of that dinomination.“ 


ck 


— 


00 F ſubtraf averphits, mtaſures, Fr.“ 


Rule. 


H 2 


Examples. 


\ 
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Examples. 
TI. Troy weight. 

(12)(20) (24) (20) (24) (12)(20) (24) 
1b. oz. dwt.grs. 02. dat. grs. 45. oz. daui. 
1 12 . 15 wa 
= 7 if; 20 478 11 22 0 ab 

5 16 278 — 17 . = 


II. Avoirdupoiſe weight. 


(20) (28) (16) (16) (20) (4) (28) 
ons C. 2r. „ . . u. 
700 Il 1 5 46 13 10 = 0 2: 53 
a4 2 20 27 1 "11S 3 25 
279 6 2 28 18 3 12 I 


1. Apothecaries weight, 


ey (3) 20) (8) (3) (20) (12) (8) (3) 
D gre 3 3 8. 4% = 7 7-9 
27 7 — 1 3 1 2 4 < 2. 7 = 
8 1 — — 7 t 
13 $40 17 | » 85 6 2 
2 ö | 
IV. Long meaſure. 
83) Un) G3) (8) (40) (3) (8) (40) 
yds. fe. in. bar wt po. lea. mi. fur. po. 
78 5. 52 27 * 
10 2 35 , 35 327 
= 8 2-8 16 1 28 131 1 3 13 
| V. Wine meaſure. | 
(18) (4 (42) (4) (63) (4) 
run. gal. — tie. gal. gts. Ahd. gal. ꝗts. 
3 25 27, 1 $7 7 
35 1 3 19 35 2 57 59 4 
36 27 3 3 47 17 60 2 


VI. Me 
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VI. Ale and Beer meaſure. 


(4) (8) 4) G) (54) U) 

J. B. fir. gal. B.B. fir. gal, khds. gal. gts. 
"ES 3 2 8 2 37 8 
. 427 19 50 2 
* 8 7 


VII. Dry meaſure. 


(3) (4 (32) (4) (8) (4 
gr. 2 2 cha. Za pt. qr. bu. 2 
3 79 3 — „ 
„ JJJJJCCà%SVG0G0C0000 ( 0 
8 3 1 2 7 | 7 
VIII. Time. 
(4) (7) (24) (60) (60) - (24) (60) (60). 
„ „% - J. 
1% 1 1 $0 24 10 10 20 
9. 3 9.0 F200 19 21 50 42 
2 ‚5 3 a0 4 12 19 38 


To multiply weights, meaſures, &c.” 


Rule. 


Nis is ſimilar to multiplication of money, obſerving to carry properly, 
and when you cannot multiply the denominations in your mind, Qc. to do 
them with the pen.” PLS 


As there is little occaſion. for this nd except in Troy and Avoir- 


dupoiſe weights, an inſtance or two of each will ſuffice for the nature: 


of it in general. 


I. ' Troy weight. 
tb. = pwet, 4. e 
1. Multiply 3 4 9 * by y? 
N 


23 7 6 12 Anſwer, 


** FREY 


'f 
i 
iT 
T5 
it 
ity 
14 
1 
15 
. 
: 
4 
' 
! 
i 
4: 
1 


2. What 


5+ A TAE aT ISE 


2. What is the ks of eres of lace each weighing 8/4, 
70. . 166! "EE F hs 


415 8 16 — Anſwer, 


II. Avcirdupoiſe weight. 


. 6 grie lb. 
1. Multiply 6 2 17 by 8? 
8 


53 — 24 Anſwer. 


2. If 3 Koga weighs 37C. 397: 18/6, what will 28 of the 


ame kind weigh? 2 
. 7. 

37 3 18 
: 4 
151 2 36 
7 

1 # Anſwer. I 

1 To divide weights, meaſuret, c. 


Rule. 


— dntactumion afttr anvthir, at in diviſion of money, tare- 
* the remainder into the w or — y 


An example or two will ſuffice. 


1. * 235. 7 ox. 6pwt. 12gre. troy by 77 


15. or. put. gr.. 
7) 23 + 12 


8 


3 4 9 12 Anſyer, 
| 21f 
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2. If 48 bars of filver weigh 415 (6: Boz. 16H. how much goes 


one weigh? | e 
= lh. . pwt. | 
o 
6) 51 11 12 ; 


* 9 * r Lids. i. i £A4.4 
. 


1b. 8 7 18 12 Anſwer. 


3. Divide 27 C. iger. 1916, avoirdupoiſe by 8? 


C. grs. Ib. 
8). 27 71 19 


3 ; I 197 Anfwer. 


— 


4. If 42 bags of Spaniſh wool weigh 110 C. 1% what is that 
per bag? | | 


C. n. 
61100 1 
1 ; 14 


C. 2 3 14 Anfwer. 


Algorithmical Praxis. 
SECTION u. 


| | AVING in the practical queſtions, ſubjoined to the algorithm 

of whole numbers and money, chiefly pitched on fock bands 
ones, as the rules were directly applicable to; and, as tis proper the 
ſtudent ſhould be acquainted (before he proceeds any farther) with 
caſes of a mixt nature, which require two or more rules in the ſo- 
lution; this ſecond part is deſigned to contain the moſt material va- 
riety of that kind. ; 2 

And here it will be proper once fr all to obſerve, that in theſe 
complicated queſtions, no determinate rules can be given, the va- 
riety being ſo large; and that the application of the algorithm in the 
ſolution intirely depends upon the good ſenſe and judgement of the 
ſtudent. Therefore it is neceſſary, he ſhould be very perfect in 
the fundamental operations, and that all his attention ſhould be 
paid to their ſpecial effects, and the intent of the queſtion under con- 
ſideration. | = . 8 
4 : | 'This 


* . I IR pq * 
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This premiſed, we ſhall give a few of the moſt uſeful caſes at large, 


not doubting, but when the reader has conſidered theſe, he will th 
able of himſelf to anſwer others of the like nature, in the practical thy 
part annexed. 
* Addition and ſubtraction apply d to the balancing of accounts, &5c.” 
Examples for inſpection. 
| | „ 
1. A borrowed of B- 8 
and A paid again at ſeveral times as under F 
At one tine = © © © e = = 27 10 6 1 
At anotheeer rk „ 9 
At ano tber! k r 17 10 
At anotheerrrr!r!, „„ 5 — — 
At another??? - - = - =» - - 8 <& 
At another — = - 2 ne 2 


2. A gentleman let an eſtate at C. 376-10 a year, but was to allow 
out of it for repairs and aſſeſſments; now ſuppoſe the repairs be 
yearly C. 4-17-6, land-tax Z.17-18-5; . L. 3-14-8, and ſome ro 
other little aſſeſſments together C. 216-8, and that the farmer has 
paid them, what is the clear rent due to the landlord? 


” 
376 10 


2 
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3: A merchant delivered a bill to a chandler of L. 67-10-8 and 
the chandler draws out his account againſt him as follows, . is 
the balance due to the merchant ? | 


e 

By cheeſ „ 5 15 — 
By beſt flounnn 4 - - — 5 10 
By oat meal 0000 — 1 — 
By rice - - -/- = => — 2 4 
By fine butter = = == 2 6 8 
By ſoap - =----------- — 13 4 
3 — 9 

The merchant's bill 67 10 8 


The chandler's bill 9 4 92 
Anſwer 58 5 105 Balance due to the merchant, 


Vt. 


A trader failing was indebted to A, L.171-12-6, to B, £ 34- 
9-9, to C, £.16-8-8, to D, £.44, to E, C. 667-6, to F, C. 11-2-3, 
to G, C. 9-19, and to H, £.8-13-4. At the time of this diſaſter, 
he had by him in caſh C. 313-6, in commodities C. 23-10, in houſe- 
hold furniture C. 113-8-6, in plate C. 7-18-5, in a tenement C. 56-15, 
in recoverable book-debts C. 87-13-10. Suppoſing theſe things 


faithfully ſurrendered to his creditors, what will they then loſe by | 


s 4. 
12 6 
9 9 Lo 5. # 
"SM Caſh - - 3 13 6 
— — Commodities - - 23 10 — 
7:8 Furniture - - - - 113 8 6 
2 8 Plate - - - — 2 18 5 
19 — Tenement - - - - 56 15 — 
13 4 Book-debts - - - - 87 13 10 
13 — Effefts - - - - - 292 19 3 
Debts - - 362 13 — 
Effects 292 19 3 
Anſwer 69 13 9 
— 
I F* Addition 


57. 


2993 —ů—— ů*ñ Te SE" * 


Oe TEE. ou a _ — 
1 


Gs - .- a wana 
Alia and multiplication of money apphy 410 cafing up of ith, 
I. A Mereer's Bill. | 
Bought of Groncs Bailey May 29th, 2764. 


Sr. 


ards of filk . re 4 
9 7 8 0 — - - - - - - at 14 f 10 
12 yards of flowered filk - --- at 16 5 10 — — 
16 yards of farſenet « --= . - at 6 92-5 8 — 
10 yards of ſati a t 9 6 - - - - 4 15 — 
15 yards of brocade - - - - at 10 8 8 — — 
II ſcarves + en o==—=-= = = at 2 — each - 1 2 — 
14 yards of Genoa-velvet - - - - - at 17 4 peryard 12 2 8 
10 yards of luſtring = = « - - at 5 2»=-=-- 2 11 8 

L. 50 0 10 


Il. A Grocers bill. 
Bought of Tomas FARTLET Jane 19th, 1760 


3 &, of raifins of the ſan <'- - - - at 6 f 3 . 
15 C. of Malaga raifins - - - -- - at 1 — 5 
V 4 3 | 

11 of ſugar 5 -- at © 44 — 224 
2 ſugar loaves weight 1570. at 0 9 11 
13 . lee 1 
5 BE. of black pepper - - - - - - - M1 8 3 7 


10 oz. of cloav es - » - at o JO per 0%. - 8 


4. 8 E 


CE. 


III. 4 Waolien-draper's bull. 
Rought of Tus Sautens July 18th, 1764. 


16 ds of dry ----=-=- at m r yard 
2 — - at 15 > per - 
9 yards of black cloth - - - at 16 5 - - - x 
10 yards of ſhalloon - - - - - - - at 1 8 - « » » 
15 yards of ferge = - - - - at 1.10 = = - - 
7 yards of fine Spaniſh black - » at 18 © - - - - 
16 yards of frize - - +» - + at 4 6 - - - - 
TT Wn 7 OR 4 » t 18 © - - - - 


8 


J. 44 1 


— 


7 11 


— — 


IV. 4 
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IV. A Linen-draper”s bill, 
Bought of Joun Char Auguſt 21ſt, 1764. 


; | h d. 

165 ells of dowlas = - at 2 2 per ell 
18 ells of holland - - - - - ---- at 4 0554-32 
12 ells of diaper - rr, at 10 
12 'damaſk napkins - - - - - - - «- at 2 © each 


20 yards of printed linen - - - at 2 4 per yard 
10 yards of cambric - - - - - ati 6 


10 yards of muſlin - - - - - - - - at 73 = - 
14 yards 6f canvas -— ++ 2 — At 3 4 -— — — 


K 


— 


& In the following bills the odds muſt be computed by the affiftance of 
| 1 viſion of nivhy.” : : | | | | | 


Mr. Czauvt Cockon, | 
| Bought of Rotenxt Frejltoneth, 
1764 | e „ 

27 March. 3 hundred of haberdine at 7 10 6 each 

| 1: hundred of ling - at 8 12 6 

4% hundred of ſtockfiſh at 4 10 6 

4 kegs of ſturgeon - - at o 16 104 - = 

6 barrels of herrings - at 3 10 2 - - - 

95 dryed ſalmon - « at 0 12 


James BaTEman Eſq; : 
Bought of CLEMENT CorrrzsEIIIE. 


. 197 . 
10 Feb. 271 lb. of Smyrna coffee - at g 8 per 15. 
33 16. of Mocha Do. - - at 5 4 
26; 16. of Imperial tea - - at 27 
103 /6. of beſt bohea - at 14 6 - - = 
13 76. of royal green-tea at i 
21 46. of double refined ſugar at 1 of « « « 


ad _— TT T7 


£-:50. ð 6 


* 


I2 «4 
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4. 4 complicated queſtion or two in abſtract numbers,” 


1. From the creation to the flood were 16 56 years; thence to the 
building of Solomon's temple, 1336 years; thence to Mahomet, who 
lived 622 years after Chriſt, 1630 years: In what year of the world 


was Chriſt then born? 
1656 
Add $133 
1630 
| 4622 Year of the world Mahomet lived in. Wl, 
Sub. 622 F 


Anſ. 4000 Year of the world Chriſt was born in. 


2. The building of Solomon's temple was in the year of the 
world 3000; Troy was, by computation, built 443 years before 
the temple, and 260 years before London; Now Carthage was built 
113 years before Rome, founded 744 years before Chriſt, born 
wu _— 4000: is London or Carthage the antienter place, and 

ow much ? | | 


„ 3000 

Sub. 443 

2557 Year of the world Troy was built in. 
2 l 


Add 
© | 2817 Year of the world London was built in. 


— 
— nan 


| 113 
Add 744 


857 Years Carthage was built before Chriſt. 


3 
Sub. 857 
3143 Vear of the world Carthage was built in. 
281 
OE 


F E->ndon built 326 ybars before Carthage, the anſwer: 


3. What 
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3. What number deducted from the 26th. part of 2262 will leave 


— 


the 87th. of the ſame? | 
26) 2262 (87 — 26th part. 87) 2262 (26 — 87th. part. 
| 208 174 | 
| | — 
182 1 22 
182 Sub. 26 oe 


G1 Anſwer, 


4. The remainder of a diviſion queſtion is 423; the quotient 423 z 
the diviſor is the ſum of both and 19 more; what then was the num- 


| 
ber to be divided? | 
423 25 

423 423 | 

19 — 

— — EET 3 9 

865 Diviſor. | 2 5 . | 

. 3460 | 

365895 | 

, od | 

366318 Anſwef. | 

| 


« Practical Dueftions o of the ſame nature. 5 
: CLass I. 


1. A was born when B was 18 years of age: How old ſhall A be 

when B is 41? and what will be the age of B when A is 72? _ | 
Anſwer A 23. B go years. IF 

2. K is 19 years older than L, who was 27 years of age in the | 

South-/ea year, 1720; How old is M in 1740, who in the year 1738, 

was within 24 years of being as vid as both of them together? - 


| Anſwer 87 years. " 
3. Received from my factor at Alicant, on account of ſales of tin, | 
to the value of C. 197-12 ſterling; of bees-wax to L.71-7-6, of 

ſtockings, to £.47-3-6, of tobacco, the net proceeds whereof were 
L.943-15-10, of cotton, to F. 123-3-7, and of wheat, to the amount 

of /.116-5-6. He at the ſame time adviſes, that he has ſent | 
order ſhipped for my account and riſk, Alicant wines, to the value 
of 226-16-6, figs of £.157-11-3, fruit, ninety cheſts, coſt . 2 | 

an 
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and Spaniſh wodl to the value of £.43-1458, the commiſſion of the 
whole conſignment comes to C. 71-18-11. The queſtion is, which 
of us is to draw for the difference, and how much ? | 

DIC Anſwer C. 865-1-7 is to be remitted by him. 


CLAss II. 


1. What number divided by 419844, will quote 9494, and leave 
juſt a third part of the diviſor remaining? Anſwer 3986138884. 
2. There is in 3 purſes the ſum of £.3312 ; in the firſt purſe is 
4. 1962-11-3, in the ſecoud a fifth of as much; what is in the third? 
ES Anſwer L£.856-18-6. 
3. Five notable diſcoveries were made in 215 years tithe. wiz, 
x; the invention of the compaſs, 2; 8 3, Printing, 4, the 
diſcovery of America, 5, truth in the reformation; The alt Was 
brought about Anno 1517; the third 77 years before; the ſecond 42 
years after the firſt; and the fourth 148 years after the ſecond. The 
y_ is, in what year of Chriſt did each of theſe happen to be 
n ? 3 — 
Anſwer Compaſs Anno 1302. Fire-arms 1344. Printing 1440. 
America 1492. | | 


CLass III. 


1. There are three numbers, the firſt 228, the 2d. three times as 
much but for 46, and the 3d. a fourth of as much and 35, Re- 
quired their ſum and continual product. | 

| Anſwer Sum 958. Product 13382688. 

2. My purſe and money quoth Dick, are worth 125. 84. but the 

money is worth 7 of the purſe: Pray what was then in it? * 
8 Anſwer 117. 14. 

3. A father left among five ſons an eſtate, conſiſting of L.500 in 
caſh, with five bills of 4.48-10-6 each, he ordered C. 20 to be be- 
Rowed upon his burial, and his debts to be paid amounting to 
£ 164, then his free eſtate to be divided in this manner, w/e. the 
videſt fon to have the third part, and the other four ſons to have e- 
qual ſhares : What is the ſhare of each fon ? . 
Anſwer C. 186-472, to the eldeſt, and C. 93 · a · i to each of the reſt, 


bu 


 REDUC- 
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REDUCTION. 
1 Definition. | 
«CF HIS is, in general, the bringing money, weighs, meaſures, e. out 


of one denomination into another; and it naturally reſolves itſelf in- 
10 two kings, called ſimple, and compound, as follows,” 6 


I, Simple. Reduction. 


1 This is the turning of money, weights, meaſures, Ic. out of @ higher 
denomination into a Fake. or a lower — a higher, according 7 5 25 


of ſucceſſion of denominations in the tables.” 


1. To bring higher denominations ima lower, multiply the higheſt by 
the number of the next inferior denomination, which males one in it, and 
take in the odds in that inſerion ( as the remainders were in proving mul- 
tiplication by diviſion). This produtt multiply again by the next deno- 
mination, Qc. till *tis as low as defired. 


2. To bring lower denominations into higher, di vid by the number of 
that denomination, which makes one of the next ſuperior, and that quo- 
tient in the ſame manner by the next ſuperior, &c. till tis in the denomina- 
tion required, remembring to aurite tlie remainders after the laſt quotient 
in their proper order.“ 8 | 


The peruſal of an example or two in each of the tables (which 
2 to be conſulted occaſionally) will be more than ſufficient illu- 
tion. _ 8 


I. Money 


® The reafon of the firſt part of this has been in effect anticipated in divifion 
of money, it being as certain, that there are 20 times as many ſhillings in any 
number of pounds, as that there are 20 ſhillings in one pound, &c. The other 
part is obvious on à contrary confiderggion, nor can the Procedure Wan the-whole 
fail of evidence in any other inſtance, | 5500-9 $I 
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I. Money, 
1. In 4 1465-1 14-5 how many . 5 
1 1465 „ 


— ſ— 


29314 Shillings, 
12 


32 of , 32 2 Ws 


351773 Pence, 
5 


Anſwer 1407092 Farthings, 


3. In 1407092 farthings how many pounds? . Y 
4) 1407093 E 
12) 351773 


2]o) 2931/4 5 > 
C. 1465 14 $5 Anſwer. 


* 


i te 25-18-45 and þ (i three. eights) of a farthing how 
many 8 | 

£-25 18 4xF 

9 


518 
12 


——— 
6220 


lot 


LA 
nj — 
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4+ In 199059 eights of a farthing how many pounds? 
8) 199059 
4) 24882 1 


12) 6220 2 x 


—— 


210) 5118 4 
Anſwer £.25 18 4x and 4 of a farthing. 


— 7 * _— 


| Practical Vueſtions. 
CL Ass I, 


. 


2. In 327601 farthings how many pounds? Anſwer C. 341- 
3. In f. 9462-18, how many pence? - - - Anſwer 2271 5-04 · 
4+ 096. 


In . pence how many pounds? . FX 110-1-8. 
CLass II. 

In T. 60-19-10 how many farthings ? Anſwer 555. 

In * 426 farthings how many pounds? Anſwer . — "FF 
CLass III, | | 

1. In 16s. 104.4 how many half farthings? Anſwer 1618. 


N = 5 


. In N quarter * how many pounds? 


Anſwer C. 32-18-55, 
II. Troy Weight 


1. In 1390/6. 11%. 18 Pau. 19grs. how many grains? 


Ib. oz. pwte gri. 
1390 11 778 19 
uM 


. | 16691 Ounces. 
28 


3 a 
333838 Pennyweights, 
24 | 


27257 


80131 Anſwer. 
— — 


R | 2, In 


KM 
bag, - 
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2. In 8012131 grains how many — 
24) 8012131 (2|0) 33384ʃ8 


72 | 2 
— us) 16691 pæut. | 
81 
72 105. 110%. 18pwt. 19 gr.. . 
Se. rem. 19 gr.. 
Practical Queſtions, 
8 Crass I: | | 
1. In 4716. Io. how many grains? = = - - - Anſwer 275520. 


2. In 477472 grains how many pounds ? 
- © - Anfwer 82/6. 100z. 1 N gs 5 


Ss Nee IL : 64-0 : 8 ; 


*. In 4298, "A 11 pave. Trees how many grains? 
Anſwer 4203636, | 


2. In. $495 grains how many pounds? 


So, Anſwer 316, 100z. jur. 5 cr. 

\ Ge III. | | 
How many grains in 7 ingots of filver, each containing 2316. 

gox. Py Anſwer 1 Fg 


I. Avoirdupoiſe weight. | 
. In 147. 12 C. 3927s. 816, how many pounds? 


. . . | 
A ia 3 $8 | 
20 


292 Hundreds. 
4 


1171 Quarters. 
28 


9376 
2342 
32796 Anſwer, 


—————— 
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2. In 32796 pounds how many tons? 


28) 32796 (4) 1171 
2 — . 
— 2100 % 3. 


47 — 
Sc. 8 rem. 147. 120. 3275 816. Anſwer, 


Practical Queſtions. 
| CA ; $ I. | 
1. In 72T. 15C. 32rs 1815. how many ounces? Anſwer 2608992. 


2. In 7811146. how mony tons? Anſwer 34 T. 17C. 1 C. 1906, 


= CLass II. 
1. In 17487. 16C. 12x. 2016. 110z, how many ounces? = 
„„ Wo . . 9 62677771. 
2. In 53777630 drams how many tons? 
Anſwer 937. 15C. 22rs. 1216 130%. 14 ars. 
| _ Curass III. | SN 1 
In 5 hogſheads each weighing 9 C. 32rs. 111b. how many pounds? 
FTT Anſwer 5515. 


IV. Apothecaries weight. 


1. In 1715 97 53 09 18grs. how many grains? 


5 3 3 9 C. 
. 
12 ; 


— 


213 Ounces. 


1709 Drams. 
2 


5127 Scruples. 
20 | 
102558 Anſwer, 


| OI on renee. 


K 2 | 2. In 


— . RC 
- 
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2, In 102558 grains how many pounds? 
20) 1025518 


3) 5127 18 rs. 


8) 1709 —9 


12) 213 53 


— 


s 53 15e. Anſver 


Practical Queſtions. 
| CLass I. | 
Lap EG oo 
Anſwer 13f —3 63 19. | 
Crass II. ' 
1. In 1255 13 23 — 2 1gr. how manny grains? Anſwer 69721. | 


2. In 159022 xi. The how many pounds? 
Anſwer 276 73 23 19 2grs. 


CLass III. 


In a compoſition weighing 137 63, how many Golu/es, each 
33 2D? Anſwer 30. | 


v. Long meaſure. | | 
1. In 115 di. 2 ff. 8in. Idar. how many barley-corns? | 


vas. fete in. bar. 
Hcg 23 $8 1 | 
„ | 
347 Feet. 
7 
"CESS 
| 4172 Inches | 
4," 54 : 3 7 


12515 Anſwer 
ede el 
a. In 
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2. In 12517 barley-corns how many yards? 
3) 12517 
12) 4172 iar. 


3) 347 Sin. 


115 yds. 2fe. $in. 1bar. Anſwer. 


Practical Queſtions. 


| CLass I. | 

1. In 927 miles how many inches? - - - - - Anſwer 58734720. 

2. In 57 miles how many poles? - - - - - - Anſwer 18240. 
Cuass II. 


1. In go leagues how many yards? - - - « - Anſwer 264000: 
2. In 3C115200 barley-corns how many miles? Anſwer 190. 


CLass III. 
How many barley-corns will reach round the world, ſuppoſing it 
to be (according to the beſt calculations) 25020 miles ? | 
1 | Anſwer 4755801600, 


COTE wa wala io 


| „ | VI. Wine meaſure. 
| 1. In 2 Tun 3kkds. 17gals how many quarts? | 


| | 710 Gallons, 
| 2840 Anſwer . 


— 


—— — — 


—— — — — —— — . — 


4 
4 


| 


My 


70 A TREATISE 
2. In 2840 quarts how many tuns? 
4) 2840 


63) 710 (4) 11 
3 — 
— 2 Tun. 3hhds. 17 gal. Anſwer. 
80 - * 
63 


17 
Practical Queſtions. 


| CLASss I. 
1. In 12 hogſheads of wine how many pints? Anſwer 6048. 
2. In 132240 pints how many tuns? 65 Tun z'. 24gal, 
CLrass II. 


1. In 14 Tun 1p. I,.. togal. how many quarts ? Ae 14908. 
. 11 993031 _ how many tuns? - 
Anſwer 492Tuns 2hhds. 18gal. 39ts. 1pt. 


Crass III. 


Suppoſe a ſhip's cargo conſiſts of 96 pipes, 27 hogſheads, 120 
tierces, and 306 runlets, what is the quantity of 1 — 4 in gal- 


lons ? Anſwer 24345 · 


vn. Ale and Beer meaſure, 


1. In 43Butts Ind. 52gal, 3918. how many quarts of ale and beer? 


Butts hhd. gal. ts. 
6 


4750 Gallons. 


+ | 
19003 Anſwer, 


—ͤ — 


* j —— Le ett 


2 
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2, In 19003 quarts how many butts?” | 
4) 19003 (3 


54) 4750 (2) 87 _ 
432 — 
—— 43 Bunt, 1d. 52 gal. i 4 
432 — 
„ 


Prafiical Qin. 


Ciass 1 


1. In 170 le W beer: how amy: Aden glows. 
2. In 26482 quarts how many barrels of ale? 
Anſwer 206 bar. 3 fr. 14 291. 


eine U. | 


I. -In 38 13 of ale how many gallons? Auf 3648. 
2. . In Fay firkins how many butts - Anſwer 2 OS 2bar, ra 


Crass I. 


In 17 butts, 86 hogſheads, 56 irkins and 86 3 of 3 
how many gallons? 7:5 Anſwer 7070. 


VIII. e 5 
1. In 26gr. 7bu. 37 how many quarts? 


gr. bu. pls. 
5 
— 


215 Buſhels. 


⁵ö NERC 


2. In 


TI 
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2. In 6904 quarts how many quarters ? 
1 8) 6904 
4) 863 
9) 215 3 


26 gr. 7bu. 3 phs. Anſwer, 


— — 


Prafiical Queſtions. 
1 8 . 


1. In 324 laſts how many buſhels - - - - - - - Anſwer 25920, 
2. In 3642 pecks how many coombs? Anſwer 227 co. 25 u. 2 pl. 


5 : „ass II. 


1. In 14/afts 7gr. 6bu. 2gal. how many gallons? Anſwer 9458. 
2. In 1087 buſhels how many weys? Anſwer 27. ogr. 76. 


r CLass III. | 
A ſhip is freighted with 20 laſts, 76 quarters, and 276 buſhels; 
how many pecks are there in all? Anſwer 9936. 
XI. Time. 


1. In 6m, 3w. 5d. 21. how many hours? 


„ 
5 
4 
— 
MN 


7 Weeks. 


7 


194 Days. 


4677 Anſwer. 


— 


; 
| 


*. 
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2. In 4657 hours how many months? | 


24) 4677 (7) 194 

24 3 

— 47 

216 6m. 3w. 5d. 21h. Anſwer, 
I17 N 8 
96 
21 
Practical Queſtions. 

CLass I. ; | 


I. In 25 years how many minutes? - - - Anſwer 13140000, 
2. In 63724 hours how many years? - - - Anſwer 7y. 100d. 4h, 
| CLass II. 
1. In 5w. 64. 11k. how many ſeconds? - Anſwer 3582000. 
2. In 157634 minutes how many months? 
Es Anſwer 39m. Ow. 24. 16h. 2, 


CLass III. a 
How many minutes are there in 50 tropical years, ſuppoſing every 
one to conſiſt of 3654. 5h. 49/? , Anſwer | 26297450. 


II.“ Compound Reduction. 
Definition. | 


« This is the turning money, weights, meaſures, tc. out of a given 


denomination into a different one (or other aggregate) that has no reference 


to it in a ſcale of ſucceſſion, as the coins, c. of different nations. 


+ Rule. 5 


& Reduce into ſome denomination, common to both, the whole given 
quantity to be changed, and one 77 thoſe it is to be changed into (if nece/- 
ary). Then is the quotient of the former divided by the latter tlie an/- 
wer.” 9 


5 This 


. 7 : : 
 * Theſe queſtions might have been deferred to the Golden Rule, or Exchange 
(the latter of which is a head particularly allotted to any enquiry of the kind re- 
lating to coins), but as they follow from the nature of reduction, c. and may 
furniſh the learner with uſeful hints, perhaps there is no fault in running over a 
few of them here, as uſual. | 

+ The reaſon is obvious from the nature of diviſion, the definition of which is, 
$0 tell, bow oft one ſum or number is contained in another. 
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This will be very manifeſt from the peruſal of the following 
Examples. 

1. In 420 quarter guineas how many moidores (of 275, each) ? 


4) 420 


e 
105 Guineas. 
21 
—— 
105 
210 


27) 2205 (81 Anſwer, 
216 


45 
27 


18 Shillings to ſpare. 


2. A traveller would change 233-16-8 ſterling for Venice ducats 


at 4s. 94.5 each: How many ducats muſt he have? 


4. A 
£+233 16 8 4 92 
20 | 12 
4676 * 

12 2 
56120 115 
2 — 


115) 1 12240 (976 Anſwer. 
1035 


874 
805 
690 


690 
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. A caſhier hath received 759 ducats, at 7s. 64. per ducat; and 
: dollars at 4. 84. per dollar; which he would exchange for 


lemiſh marks at 14s. 3d. per piece: How many ougnt he to have? 


3. 4. 4. 
7 8 8 
12 12 
— | — 
go Pence in a ducat. 56 Pence in a dollar. 
759 | | 579 
68310 Pence in all the ducatss 3474 
. 2895 
s. d. 32424 Pence in all the dollars. 
14 3 e 


171 Pence in a mark. 
— a 
68310 
32424 


171) 100734 (589 Anſwer. 


= hd 
wu 
Wu 
\O + 


15 Pence oven 


4. oy 36405. 8x. t. of "ow how many bowls may 10 - 
bowl to weigh x5 


'Lz 364 
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. oz. paur. Ib. oz. pa. 
364 5 15 4 3 6 
12 12 
4373 $1 
20 = "0 
1026) 87475 (85 the anſwer, 1026 Pennyweights, 
8208 8 — | 
5395 
5130 


200) 26'5 Pennyweights over or 116, 10z. 5 pwr. 
ta) 13 5 8 
113. lex. owt. 


5. The filk mill at Derby contains 26586 wheels, and 97746 
movements, which wind off, or throw 73726 yards of ſilk every 
time the great water wheel, which gives motion to all the reſt, =_ 
about, which is three times in a minute. The queſtion is, how 
many yards of filk may be thrown by this machine in the compaſs 
of a year, deducting for ſundays and great holidays 63 days, pro- 
vid IR of it ſtands ſtill, and that 10 hours be reckoned a 

? | | : 


days wor 


© RG | 73726 
"oY 3 
— ; —— — 
302 Days at work. 221178 Vards in a minute. 
10 „ 
3020 Hours Do 44235600 
60 | 221178 
— | 1769424 
181200 Minutes Do. 221178 | 
— — PE 
40077453600 Anſwer, 
wb}, 


6 A 


o ARITHMETIC. 7 


6. A maſter of a ſhip bought for his ſea uſe 554C. 32rs. 1416. of 
beef, and ordered the {ame to be cut into half pound pieces, pound 
picces, pound and half pieces, 2, 3, 4, 5 and 6 pound pieces, and 
of each an equal number. I defire you'll tell me the number of 


pieces of each? | 
C. Qrs. Ih. 
2 54 3 14 
I — 
2 2219 
3 28 
4 ——ͤ—— 
5 17756 
5 4439 
2315. 23) 62146 (2702 Anſwer. g 
— 46 
161 Cc. 
7. In 274 marks (each 137. 4d.) and 8 nobles (each 65. 84.) 
46 many pounds ? | 
1 | | 
_ 274 
2 548 Nobles in 274 marks. 
2 5 7 | 


—— 


3) 635 Nobles in all. 
C. 211 13 4 Anſwer, 


8. In 376 ells Flemiſh (of 3 quarters each) how many ells Engliſh 
(of 5 quarters each)? | | 


376 
3 


$) 1128 | | 
* = | | 225ells zert. Anſwer. 
a | | « 


a : | | | Prafical 


—— — — 
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Practical Queſtions. 
| Cr Ass I. 


1. In 4105 moidores each valued at 267. 6d. how many dollars at 
45. 94. per dollar? Anſwer 2290143. 
2. How many rix-dollars at 4s. 34.5 each, may I receive for 
L. 1750-15-6z ſterling? | Anſwer 8 198 285. 
3. In L. 562-18 how many French crowns at 54.5 per crown ? 
| | Anſwer 2496. 
4. Allowing the diſtance between York and London to be 204 
miles, how many times will a coach wheel turn round, whoſe cir- 
cumference is 6 yards, in going from one of theſe places to the 
other? Anſwer 59840 times. 

5. In 47C. 32rs. 1716. how many parcels each 264 pounds? 
Anſwer 202, and 12/6. over. 

6. In C. 2391-19-41 how many Jamaica bitts, each 74d. ? 

Anſwer 76543. 


CLass II. 


1. A rich nobleman has 5 villages, in every village 3 ſtreets, in 
every ſtreet a dozen houſes, in every houſe 5 rooms, in every room 2 
bureaus, in every bureau 12 drawers, in every drawer 4 bags, in 
every bag 150 guineas; which he is going to exchange for three 
pound twelve ſhilling pieces, how many muſt he receive in all ? 

Anſwer 3780000, 

2. How many ſynodic months, of 29d. 12k. 45/ a piece, are there 
contained in a tropical year conſiſting of 365d. 5h. 49/4? 

. nſwer 12, and 104. 20h. 49/4 rem. 

3. How many ſhillings, ſixpences, 4 pences, 3 pences, 2 pences, 
pence, half-pence and farthings of each a like number will diſ- 
charge a debt of C. 335-8-4 ? Anſwer 2800. 


C Ass III. 


1. A traveller would have an equal number of crowns at 57. 6d. per 
crown; dollars at 4s. 5d. a piece; how many of each ſort may he 
have for C. 309-8? Anſwer 624. 

2. A gentleman having two old-faſhioned tankards of filver, one 
weighing 1/5. and the other 116. 4%. 3dwr. he has ordered his 
gold-ſmith to melt them, and with the metal to make him ſpoons 
of 2 ounces, cups of 45 ounces, falts of 19z. 10dwts. and ſnuff-boxes 
of 10z. 6dwts. and of each an equal number: It is required to find the 
number of each, allowing 5 pennyweights for waſte in melting c? 

| Anſwer 3 of each ſort. 


3. There 


are 7967, and what each piece 
ſhooteth as follows. | 
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3. There are 430218 pounds of gunpowder to be imployed in an 


aſſault, or battery, by 6 pieces of cannon ; the firſt ſhooteth 4 pounds, 
the ſecond 6, the third 8, the fourth 10, the fifth 12, and the fixth 
14. I demand how many ſhots they will make to make an equal 
number, and what quantity of powder each piece ſhooteth ? 


| Ib. 
| 1 piece ſhooteth 31868 
„ber. Thenamber of en, 2 mon 


3. Do. - - - - 63736 
4. Do. - - - - 79670 
5. Do. - 95604 

. Do. - - - - 111538 


430218 Proof, 


THE GOLDEN RULE 
of * Proportion, 
OR 


| The Rule of Three Direct. 


Definition. 


«CF HIS rule teaches by having three numbers given to find a fourth 


proportional, or one, that ſhall bear the ſame proportion 10 the 


third, that the ſecond does to the firſt,” 


This is a conciſe account of it, but it may not be amiſs to illu- 
ſtrate its intent, Ec. a little farther, —As it is a clear and well known 
truth, that the quantity of goods bought 1s in proportion to the mo- 
ney laid out, that the ſpace gone over by an uniform motion 1s in 

| | propor- 


* Tt has been the cuſtom of moſt writers, as foon as they entered upon this 
ſubject, to define what is meant by the term Proportion in a ſtrict geometri 
ſenſe; but as tis a word of very common uſe, and the idea annexed to it eaſier to 
conceive, perhaps, than explain, tis thought to the full as judicious to hazard it as 
it ſtands, than puzzle the ſubje& with what not a learner in an hundred would be 
the better for. And this was the more readily reſolved upon, as *tis preſumed, 
that independent cf the preciſe meaning of the word Proportion, and its deduce- 
able- properties, the truth of the rule, as applied to ordinary enquiries, may be 
2 very evident, by attending only to principles and operations, already gone 


Part 2 

In a ſcholium at the latter end of Geometrical Progreſſion the reader will meet 
with the ſtrict idea of ee here ſpoken of, and alſo the rule demonſtrated on 
ulting theretrom, | 


principles naturally re 


OT” L — — —— — 


: 
. 
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proportion to the time, and that in general the magnitude or quan- 
tity of any effect varies conſtantly in proportion to the varying 
r of the cauſe, it muſt be a very uſeful and common enquiry, 
aving a concuring cauſe and effect given in one caſe, to determine 
from either of the other in different ſtates, or ſuppoſitions, it's correſ- 
pondent. Now the ſolution of this queſtion apply'd to particular 
occurrences, Fc. is what is propoſed under this rule, and as there 
will be always three terms in the-queſtion given, to find a fourth (as 
above defined 1. e. two conditional, and one, on which the demand 
lies) the rule is called The rule of three, From it's excellency it is 
alſo named the Golden rule; and the term Dire is added in contra» 
diſtinction to another branch of proportion (immediately following) 


called In verſe. 


But to be a little more familiar, than this explanation (the for- 
mality of which in general terms could not be well avoided) we ſhall 
illuſtrate what is meant by an eaſy example. Suppoſe 4 yards of cloth 
coſt 30 ſhillings, and it were required to find the price of 25 yards 
at that rate: Here 4 yards and 3o ſhillings are connected as cauſe 
and effect, and called the two conditional terms; 25 yards is another 
ſtage of the cauſe (as it were) and on which the demand lies, and it's 
proportional effect, when diſcovered, is the fourth term, or anſwer to 
the queſtion.—This being premiſed, we haye the following general 
rule for all queſtions of the like nature. | 


* Rule, 


© Of the three terms of the queſtion place that, which is of the ſame name 
avith the required anſwer, in the middle; that in the firſt which is con- 
nected with it in the ſuppoſition, and that in the third, on which the de- 
mand lies,—T his diſpofetion of the terms is what is called Stating of the 
vue tion. - 0 . | 
a ," will be found perhaps a better method of lating, to refer the three 
terms to a form of words like theſe, ** If (Juch a cauſe) give, produce, 
Sc. (fuck an effect, what will (ſuch other cauſe) give, produce, fc.” 
placing the numeral terms in the parentheſis, fo that it will be ſenſe when 


read. | 
This 


* We have ſhewn in multjplication of money, that the price of one multiplied 
by the quantity is the price of the whole. Alſo on the contrary in diviſion of mo- 


ney it appears, that the price of the whole divided by the quantity gives the price 


of one. Now the rule under conſideration ſolves the ſame queſtions with this 
difference and advantage, that it equally includes them both, and in the ſame 
manner finds the anſwer, let the price of any number be given or required. On 
theſe principles we will examine the directions given in this rule, and fee if they be 
agreeable to reaſon. By peruſing a queſtion or two it will be found (in all cafes 


of valuing goods, &c.) that the rule agrees with multiplication of money, in di- 


recting to multiply the price by the quantity, (i. e. the ſecond and third terms to- 


gether) and if the ſecond term was the price of one individual, this would evidently 


be the anſwer, according to both rules, (as 1, the firſt number in the ſtating 
will-not divide), but as it is commonly here the price of many, tis plain that — 
; 7 mul 
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This done if your firſt and third number conſiſt of different denominations 
make them both of the loweſt name mentioned in either of them. Reduce 
likewiſe your ſecond number into the loweſt denomination expreſſed in it 
(and lower if you think proper). Next divide the product of the ſecond 
and third terms ſo reduced, by the firſt, and the quotient is the anſwer, 
and of the ſame name you left your ſecond number in, which when re- 
quired may be eaſily turned into any other convenient denomination. 
Farther it is to be obſerved, that when the ſecond term is not reduced 
Jo low as to make, in that caſe, what remains in the diviſion too trifling 
to be regarded, the remainder may be farther valued (as tis called) by 
multiplying it by the next inferior denomination 5 to that the ſecond term 
was left in) and dividing the product by the old diviſor. Repeat the 
proceſs with the next denomination and remainder in the ſame man- 
ner, till it be exhauſted to the deſired degree of exadneſs, and the quo- 
tient or quotients thus gained, placed orderly after the firſt, is the anſaver 
required.” | | ; | 


On 2 the following examples the rule will be found eaſier 
upon the whole, than it may at firſt appear, all the difficulty lying 
in ſeparating the parts of complicated queſtions, where two or more 
ſtatings are required; and in applying, where there is occaſion, little 
operations of another kind, preparative to a ſtating, or after a pro- 
portion is wrought, &c. But as there can be no general directions 

iven for the right management of theſe caſes, all that remains aftex 
this hint is to collect a few of the moſt ordinary examples, and tg 
leave the reſt to the experience and judgment of the artiſt; not doubt- 
ing but he will, after a careful examination of what follows, be able 
to conquer moſt difficulties of this nature, that may fall in his 
Way. 


M f Examples, 


multiplying the ſecond and third terms together, the refult will be as much greater 
than the true anſwer required, as the price in the ſecond term exceeds the price of 
one (or as the firſt term exceeds an unit), Conſequently this divided by the num- 
ber of times it exceeds the anſwer (i. e. the firſt term, which is what the rule di- 
rects in the next ſtep) will give the true anſwer in the quotient.---With regard to 
abſtract numbers, the rule muſt ſtill be the ſame; for it will not affect them to 
ſuppoſe the conditional terms, goods and money (for the time) or any other thing 
connected, as caufe and effect, &c. This being the caſe, the operations of the 
rule are ſhewn to be rightly adapted to their intent in general. "2 

As to the reaſon of the method for valuing the remainder, it will readily occur, 
when tis obſerved, that after the firſt and third terms are reduced as directed, they 
mY be ſafely looked upon, as abſtract numbers for the time; hence the dividend 
will be a number of the ſame name the ſecond term was left in, and conſequently 
its diviſion by the firſt muſt be managed in a ſimilar manner to that uſed in the 
Siviſion of money, weights, Ic. which is what the rule directs, . 


R 
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Examples. 
4 Suppoſe 4 yards of cloth coſt C. 1-10 what is the price of 23 
8 f | 
* Stated thus 


— „ 1 


4+ 1 15 
OR more commonly with words thus. 
If 4 yards coſt C. 1 10 what will 25 yards coſt ? 
20 


30 
30 4) 750 

Anſwer in ſhillings 187 2 remains, 
5 12 
7 6 _ 
1 4) 24 
L. 9 7 6 The uſual anſwer. — 

6 pence. 


2. Suppoſe L. 9-7-6 buy 25 yards what is the worth of 4 yards? 
Stated thus, 
©. It 25 yards coſt 4.9 7 6 what will 4 coſt? 
' 20 


187 
12 
2250 
El | 4 | 
25) gooo (12) 360 Anſwer in pence 
— 210)3'o 
150 — 
150 L. 1 10 Proper Anſwer. 
2 , 3. Bought 


* This ſtating proves the former. Any of the four terms of every proportion may 
be found from the other three, which makes four caſes, and, in this example, the 
remaining ſtatings, to make up that number, are as follow, 

(3) If J. 1-10 buy 4 yards what will £.9-7-6 buy? Anſwer 25 yards, 
(4) If £.9-7-6 buy 25 yards what will C. 1-10 buy? Anſwer 4 yards. 


23 
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3. Bought 3C. 2278. 17ʃb. of fugar at 7d. 2 per 46. what does it 
come to? | 


Stating. 


15. C. 2rs. 1b. 
Tf 1 coſt 7 what will 3 2 17 coſt? 


1. 12 15 75 Anſwer, 


4. Suppoſe a merchant buys 10 packs of cloth, each 8 contain- 
ing 12 pieces, and each piece 284 yen what does it all come to 
at 3s. 4d. per yard? 


EEC 


120 pieces in all. 
57 half yards in 284. | + (57 a 
| > Preparative work, 
240 | 
600 


6840' half yards in all. 


= — 2 


M2 Stating 


= A TREATISE 
| Stating. 


3 ; f 4. d. : 
If 2 half yards coſt 3 4 what will 6840 half yards coſt ? 
12 | 


40 


40 2) 273600 


12) 136800 Anſwer in pence. 


5. A merchant on his journey buys 576 gallons of rum at 6s. 102d, 
per gallon ready money, but having only an C. 87-10 bill by him, 
that he ean ſpare, he borrows the reſt of a friend; pray what ſum 
does his friend furniſh him with? 


Stating. 


: „ : 
If 1 gallon coſt 6 105 what will 576 gallons coſt? 


12 330 
82 17280 
4 1728 | 
330 4) 190080 Value in farthings. 
: 12) 47520 
5 
F f 198 210) 396 lo 
f 87 10 


L. 198 Value in (. 


After work 
110 10 Anſ wer 


6. What is the worth of 47/6. of tobacco, when 16418. coſt 
26 ſhillings? | 


- * 1 p - 
WO: | Stating, 
Lk 0 8 N a 
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Stating. | 
If 16416. coſt 205. what will 4715. coſt ? 
A 


32 — 
12 94 
— 20 
33) 384 (114. — 
33 33) 1880 (56s or C. 2-16, 
—— 1 5 . 
54 "_ 
he 198 
21 e 
4 32 remains. 
33) 34 ( | | | 
66 Anſwer L£.2-16-112., 
18 | 


- 4, A debtor owing ſeveral perſons in all C. 1490-5-10, compounds 
with and pays them as far as his effects will go, which amount to no 
more than F.931-8-74; how much do the creditors, by this com- 


Poſition receive per pound ? 


Stating. 


If L. 1490 5 10 become C. 931 8 74 what will . 1 
20 2 


O 


18628 
12 


29805 

12 
357670 223543 
— 4 


894175 
240 


35767 
1788350 


— 2 
357670) — (4) Goo. 


C a 12) 150 
00 — 
125. 64. Anſwer. 


—— 


become? 


8. What 
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8. What muſt I give for 6 ſhares ont of za of a ſhip, that is worth 
1.63557 | | - 


If 32 ſhares coſt £.635 5, What will 6 coſt? 
1 20 8 5 


12705 
8 
32) 76230 (2]0) 2382 
64 
— f£.119-2-24 Anſwer. 
6 : 122 — — 
12 96 
32) 72 (24. 263 
64. - 256 
8 70 
4 04 
32) 32 6 6 remains. 


9. A merchant ſent goods to a certain place, which coſt him 
C. 1640-10, which his factor ſold there advancing C. 24-14 per cent 
(or for . ..100) and returned the whole proceed in tobacco 
which coſt him LF. 2-8-6 per C. weight; now I demand how many 
C. weight the merchant muſt receive ? | | 


1. Stating to find the proceed at the far end. 
If £.100 gain £.24-14 what will C. 1640 10 gain? 
| c 20 


- 32810 

25 EL... 
1640 10 — 

145 + 131240 
295 290 
2045 14 The whole proceed. 131240 


2 OOO) 16208 140 


2.0) 810ʃ4 


1.405 5 gain. 5 
2. Stating 
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2. Stating to find the quantity returned. 


If L. 2 8 6 buy 1C. what will £.2045 14 buy? 
20 | 20 
48 40914 
2 - 12 


582 582) 490968 (843 C. 
— 4656 
2536 
1 


2088 
1746 


342 remains to value. 
4 


582) 1368 (2.256 
| 1164. 
204 
28 
1632 
408 


Anſwer 863C. 2 t. 916. 


582) 5712 (916, 
5238 


474 


10. An oylman bought 3 tuns of oil, which coſthim C. 1 . but 
it chanced ſo, that it leaked out 85 gallons: Now ] deſire to know how 
he muſt {ell the remainder per gallon to be no loſer by the bargain? 


— — 


—— 2 
> F + 


— — — — — — 


©, —— — — — — — 


— — — —— — — 
= e . ¶² Ps wr A AST N wt ns eras ev nem. 


—— —— — 


756 
85 
671 


— 


Again, If 12 1 coſt 
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gallons left to make his money o 


4 


2 


* 


3) 42 
4) 14 


20 


3034 
12 


—— — 


8 36408 


1. If 3 pears coſt 2d. what will 21 colt ? 


4 


671) 145632 (4) 217 


If 671 gallons coſt C. 151 14 what will 1 coſt? 


11. If 12 apples are worth 21 pears, and three pears coſt a half- 
penny, what will be the price of fourſcore and four apples ? 


3:4. The priceof 21 pears or 12 apples, 


3d. 1 what will 84 coſt? 
14 


25. od. Anſyer, 


I}: A 
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12. A young hare ſtarts 5 rods before a greyhound, and is not per- 
ſt⸗ ceived by him, till ſhe has been up 34 ſeconds; ſhe ſcuds away at 
8 the rate of 12 miles an hour, and the dog on view, makes after her 

at the rate of 20: How long will it be before the dog come up with 
the hare? | 


1. If 1 hour run 12 miles what will 34// run? 


. 
60 21120 
60 34 
3600 84480 
4 : | —— yds, re. i 
| 36100) 7180|80 (199 2 The hare runs before ſhe is ſeen, 
36 27 2 The yards in 5 poles. 


358 227 — What the hare was before the dog 


324 when he ſtarted. 
Ss | 340 20 
324 12 
1680 8 Miles the dog gains in one hour, 


4 —— 


—— , 


36) 6720 (298. nearly. 


Hence this ad. ſtating. 


If 8 miles require 1 hour what will 227 yards require? 
1760 o 3600 | 
14080 136200 
* c 681 | 


| ——— — 


3600 14080) 817200 (58/! $35; Anſwer, 
70400 


| 9818 


113200 
112640 


$60 
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particular caſes may be of great uſe. 


The hints contained in the following . method of comracting ” ſome 


If the two firſt terms, or firſt, and third terms in a ſtating can 


be divided by any common number without a remainder, then may 


the quotients be uſed in the ſtating inſtead of the given numbers, as 
in the following examples. 7 


— 


1, If 6 yards coſt 125, what will zo yards coſt? 
” 


6) 360 


60 ſhill. common way. 


OR thus neater by dividing the firſt and ſecond by 6, 


| — —u— 30 


2 
60 ſhill. as before. 
OR thus by dividing the firſt and third by 6. 


2 — 
5 


60 ſhill. as before. 


2. If 12 yards coſt C. 5-6-8 what will 60 yards coſt? 
By dividing the firſt and third by 12 we have it 


[. 5 6 8 5 


26 13 4 Anſwer. 


3 


| Scholium. | 
The great uſe and extent of this rule will be more fully ſhewn in 


the following articles, which in a general way require its aſſiſtance. 


And though ſeveral of them (as Profit and Loſs, Commiſſion, &c, 


\ Purchaſing of Stocks, Barter, * Fellowſhip, Exchange, &c.) 


might have been properly enough illuſtrated in this place, yet we 
„„ think 
The reaſon is obvious, for if the diviſor (or 1ſt. term) be made leſs, the divi- 


dend (or product of the other two) is leſſened in the ſame proportion, conſe- 
quently the quotient will be the ſame. | 


OY 


that rate? 


each parcel 10 pieces, an 
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think it better to allow each a particular head, as this method ren- 
ders them more /ri4ing, which is a circumſtance of the greateſt mo- 
ment in works of this nature Farther, as this rule can never be 
made too familiar to the ſtudent, the number of examples in each 


ought not to be objected to, which indeed on any other conſidera- 


tion might very reaſonably have been the caſe. 


* 


Practical Queſtions, 


ie 


1. If 17 yards of cloth coſt C. 19-2-6 what will 35 yards coft at 
„ Anſwer . 39-7-6. 

2. What will 23 C. 32rs. 1416. of tobacco come to at 154 per 1 
Anſwer L.172-13-11. 

3. A goldſmith bought a wedge of gold, which weighed 14/6. 3oz. 
Spt. for C. 5 14-4, what did he pay bor ounce? Anſwer C. 3. 
4. How many oranges may be bought for C. 17-7 when 15 o- 
ranges are valued at 192 Anſwer 32034. 
5. If 5 gallons of brandy coſt C. 1-6-8 what will 63 gallons, or a 
hogſhead coſt at that rate? ; Anſwer J. 16-16. 
6. If a dozen ells of linen are valued at C 3-6, how much will 8 
pieces, each piece containing 54 cells, amount to at the ſame rate? 
Anſwer C. 11816. 

7. If 3 of a yard of velvet coſt 7s. 3d. how many yards will be 
got for C. 13-15-67 . Anſwer 284 yards 
8. If J. 45 buy 15 C. 32rs. 12/6. of mather, what will . 200 
buy at that rate? Th Anſwer 70C. 19r. 257, 
9. A grocer bought 4 hogſheads of ſugar, each weighing neat 
6C. 227. 1416, which coſt him J. 2-8-6 per C. what is the value of 


the 4 hogſheads? Anſwer L.64-5-3. 
10. If 24/6. of raiſins coſt 6s. 6d. what will 18 frails coſt each 
weighing 22rs. 1815? | Anſwer C. 18-0-9. 
11. 15 35 yards coft C. 39-57-06 how many yards may be bought 
at that rate for Z.19-2-6? Anſwer 17 yards. 
12. If 184 yards of ſerge coſt . 2-5 how many yards of the ſame 
may I have for 200 guineas? Anſwer 1750. 


13. A draper bought 8 packs of cloth, each containing 4 parcels, 
each piece 26 yards, and gave after the 

rate of C 4-16 for 6 yards. I deſire to know what the 8 packs 
ſtood him in? Anſwer L£.6656. 
14. A factor bought 84 pieces of ſtuffs which coſt him in all 
L. 537-12, at 55. 4d. per yard: I demand how many yards there 
were in all, and how many ells Engliſh were contained in a piece of 


” the ſame? | Anſwer 2016 yards and 193 ells. 
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15. A draper laid out £.120 in this manner w:z. the 4d. of it in 
callacoes at 20s. 5d. per piece; 3d. in cambricks at 32s. 9d. per piece, 
and the reſt in Holland-cloth at 5s. 9d. per ell. I defire to | 
how much he had of each fort? 

| Anſwer 39 Aer, 24 455, and 1392; reſpectively. 

16. A factor bought a certain quantity of ſerge and ſhalloon which 
coſt him together C. 26-14-10; the quantity of ſerge he had was 48 
yards, for which he gave after the rate of 3s. 4d. per yard, and for 
every 2 yards of ſerge, he had 5 of ſhalloon, I demand how many 
yards of ſhalloon he had, and what it ſtood him in per yard? 

| Anſwer 120 yards at 3s. 12d. per yard. 

17. A merchant ſent goods to Spain to the value of £. 763-10, 

to have returns from thence the; in Spaniſh tobacco at 7s. 9d. the 

pound, and the reſt in wine at J. 14-12 the tun; how much of each 
of theſe goods muſt he receive for ſatisfaction? 

þ Anſwer 6563+ 16. and 34 453 tun. 

18. Suppoſe a footman walks on continually. 24 miles a day, and, 
after he has been gone 6 days, is purſued by a horſe-man who rides 
36 miles a day; how many days, and how many miles muſt he ride 
to overtake the footmen? Anſwer 432 miles in 12 days. 


Crass II. 


1. Bought a box of ſuperfine tea, which weighed 2 t. 716. and 
gave C. 73-127 for it, what is 515. of it worth? 
| X Anſwer C. 5-16-1054. 
F 2. If an ingot of gold weighing 9/6. goz. 12pwr. be worth 
£+411-12 what is that per grain? Anſwer 7 farthings. 
3- Bought a caſk of wine for {.62-8, how many gallons were 
there in the ſame when the gallon was valued at 5s. 44? | 
| Anſwer 234 gallons. 
E 4. What muſt I pay for the carriage of 17C. 32rs. 11416. at the 
rate of 7s. per C. weight? , Anſwer C. 6-4-114. 
5. The rents of a whole pariſh amount to f. 1750, and a rate is 
granted of C. 32-16-3, what is that in the pound? 
Anſwer 43d. 5453. 
7 6. IfIbuy 2C. 127. 716. of coffee for C. 64-15, at how much muſt 
1 fell it out per ounce, to gain C. 21-11-8 upon the whole? 
| Anſwer 5 pence. 
7. A gentleman ſold the leaſe of a parcel of houſes worth f. 165- 
12 a year, for 124 years purchaſe; I demand what the purchaſe 
money will amount to? | Anſwer £.2070 
8. A bankrupt is indebted C. 2980-10, but all his effects amount 
but to £.931-8-15, what have his creditors in the pound? 
| Anſwer 6s. 33d, 
9. Bought 7 yards of cloth for 175. 8d. what muſt be given for 
5 pieces each containing 274 yards? Anſwer C. 17-7-05+ 
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10. A gentleman's living is worth C. 436-14-6 per annum: How 
much muſt he ſpend daily to lay up every four weeks C. 518-4 

| Anſwer 19s. 8d. 33+. 

11. What quantity of water muſt I add to a pipe of mountain 

wine, value £.33 to reduce the firſt coſt to 45. 6d. the gallon? 

| Anſwer 205 gallons. 

12. A merchint at London buys 64 tuns of French wine for 

L. 460, the freight thereof coſt J. 220, loading and unloading f. 10, 

cuſtom and other charges J. 23, and he would gain C. 250 by the 

bargain: A gentleman comes and demands the price of 24 tuns, the 

queſtion is what he muſt give? Anſwer C. 3612-6. 


CLass III. 


1. If I leave Exeter at 10 o Clock on tueſday morning for London, 
and ride at the rate of 2 miles an hour without intermiſſion; and you 
ſet out of London for Exeter at 6 the ſame evening, and ride 3 miles 
an hour conſtantly; the queſtion is, whereabouts on the road you and 
I ſhall meet, if the diſtance of the two cities be 130 miles? | 
Anſwer 614 miles from Exeter. 

2. Shipped for Barbadoes 500 pair of ſtockings at 3s. 64d. per pair, 
and 1650 yards of baize at 15d. per yard; And J have received in re- 
turn 348 gallons of rum at 6s, 8d. per gallon, and 750/56. of indigo at 
164. per lb. what remains due upon my adventure? Anſwer C. 24-12-6. 

3. A — from London —_— _— Turkey and there 

ed by trade C. 45-10 per cent, he ſpent of his gains 1465 dollars 
2 5 per dollar, and 2 had L. 5 5 clear x. oo left, 4 deſire 

you'll tell me how much money he departed from London with ? 
Anſwer £.4681-3-75 +33535+ 

4. If I buy 100 yards of ribbon at 3 yards for a ſhilling, and 100 
ditto at 2 yards for a ſhilling, and fell it again for 2 ſhillings the 5 
yards, the queſtion is whether I get or loſe, and how much? 

x Anſwer loſe 3s. 4d. 

5. The iron work that goes round the cupola of St. Paul's church, 


being in number 130 pieces, each weighing 8C. 02zs. 1516, was 


the work of 7 men for 26 weeks, and each man's wages 20s. per 
week. Now ſuppoſing the iron to be worth 64. the pound, when it 
is fixed: I demand what the whole comes to, and likewiſe what the 
undertaker gains by the work, allowing that the iron and painting 


ſtands him in 54. per pound? 


Anſwer, comes to F. 2960-15 Gains C. 311-9-32. 
6. A may-pole 50 feet 11 inches long, at a certain time of day, 
will caſt a ſhadow 98 feet 6 inches long: I would hereby find the 
breadth of a river, that runs within 20 feet 6 inches of the foot 

of a ſteeple 3oo feet 8 inches high, which will at the ſame time throw 
the extremity of its ſhadow zo feet 9 inches beyond the ſtream ? ; 
Anſwer 5 zo feet 5 inches neatly. 
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RECIPROCAL PROPORTION, p 


O R 


The Rule of Three Inverſe. 
f Definition. | 
«CF HIS is when there are three terms given to find a fourth in the 
/ Same proportion to the ſecond, that the firſt is to the third.“ But 


this mult be explained. In the direct rule it was ſuppoſed that more 
required more, and lefs, le/5 (i. e. more money requires more goods, and 
le/s money le/5 mu Sc.) and the examples were accordingly all of 
that nature. But there are ſome relations of things (few indeed in 
compariſon of the reſt in ordinary affairs) where the contrary is true, 
or where more requires leſs, and le/s, more; as for inſtance: In the per- 
forming of any piece of work, the more hands there are imployed, the 
1/5 time it will take, and the /z/s hands the more time; alſo the greater 
diſtance you are from any object, the 4% it will appear, and the 
Ie diſtance, the larger, Oc. This being the caſe, in all queſtions in 
the rule of proportion weſee*tis neceſſary to examine them very care- 
fully, in order to find of what nature they are, i. e. whether direct or 
in inwerſe; and if they be of the latter kind (our preſent ſubjeR) they 
are anſwered by the following 


Keule. 


1 State and reduce the terms as in the direct rule, and then the product 
of the firſt and ſecond, divided by the third, quotes the anſwer.” 


An example or two wlll be ſufficient illuſtration. 


1. If in 10 days 6 men can do a piece of work, in how many days 
will 12 men do it? N | 
nn what will 12 men require? 


12) 75 


5 days, the anſwer. 
| * 


In the firſt example following, the product of the firſt and ſecond number 
. 6times 10 or 60) is evidently the days it would take one man in doing; there- 
ore, if this be the caſe, 12 men will do it in one 12th. of the time (i. e. 5 days).--- 
The exact agreement of this reaſoning (which is applicable to any other inſtance) 
with the directions of the rule, prove; it to be right. | 
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2. If for * 24 ſhillings I have 1200/6. carried 36 miles, how many 
pounds can I have carried 24 miles for the ſame money ? | 


If 36 miles carry 1200/6, what will 24 carry? 
; 36 


24) 43200 (1800 Anſwer. 


—— 

the 192 
But 192 
wore TE Wm 
ind 0 
ot | 
Gag 3. If I lend my friend £.200 for 12 months, how long ought he 
"©, to lend me £-150 to requite my kindneſs? EY 
er- | 
the 
-— If C. 200 be lent 12 months what time muſt . 150 be lent? 
in EE vi 
„ Izzo) 2400 (16 months the anſwer. 
or 150 | 
ey — 

oo 

900 
r 

Scholium. 


Several authors after this article proceed immediately to the ſolu · 

5 tion of queſtions in what they call the double rule of three, or (as ſome 

| | abſurdly name their kinds) the rule of three, of five, ſeven, nue, Ie. 

a numbers. But as the queſtions there ſolved are often more tedions 

than inſtructing to beginners, we have thought it as well to refer their 

management to another place; nevertheleſs, if the ſtudent underſtands 

the nature of the two foregoing rules thoroughly, and would wiſh to 

have all that are a-kin together, he may take in here the general rule 

for all queſtions of the above-mentioned nature, called Plaral Pro- 
portion, which he will find at the end of the work. 

: Practical 


* In ſome queſtions both in this and the direct rule, there is now and then a 


ſuperfluous term, as 24s. in this example, and they are pretty readily diſcovered, by 
conſidering, whether, if they were altered, the queſtion would be affected by it; 
if not, they have no buſineſs in the ſolution, ' 


A TREATISE 
Practical Queſtions. 
CLass I. | 


1. If 150 pioneers caſt a trench in 24 hours, how many muſt be 
fet on to perform it in 6 hours? Anſwer 600, 
2. Suppoſe 358 pieces of coin at 14s. 71d. each exchanged for 
436 other pieces, at what rate was one of theſe other pieces valued? 
: Anſwer 12 ſhillings. 
3. If when wheat is 3s. 6d. a buſhel, the three penny loaf weighs 
416. 20z. what ought it to weigh when the wheat is 5 ſhillings a oy 
ſhel? _ Anſwer 216. 110z. 
4. Suppoſe 800 ſoldiers were placed in a gariſon, and their pro- 
viſions were computed ſufficient for 2 months, how many ſoldiers 
muſt depart, that the proviſions may ſerve them 5 months? 
Anſwer 320 men. 
5, If a man performs a journey in 9 days when the day is 11- 
hours long; in how many days will he perform the ſame when the 
day is 15 hours long ? | | Anſwer 64, days. 
6. If for . 5-5 I have 14C.wt. carried 136 miles how many 
miles may I have 24C.wt. carried for the ſame money? 
Anſwer 79%. 


C Ass II. 


1. There is a ciſtern having a cock, which will empty it in 12 
hours: How many cocks of the ſame capacity muſt there be to emp- 
ty it in a quarter of an hour? Anſwer 48. 
2 How many pounds of coffee at 5s. gd. per pound is equal in 
value to 42606. of tea at 13s 44. yur Ib? Anſwer 987 £316, 
3. Borrowed of my friend C. 64 for 8 months, and he hath occa- 
ſion another time to borrow of me for 12 months, how much muſt I 
lend him to requite his former kindneſs to me? | 
| | Anſwer £.42-13-4, 
4. If when the days are 134 hours long, a traveller performs his 
journey in 355 days, in how many days will he perform the ſame 
when the days are 115 hours long ? Anſwer 434. 93h. 


CLass : 5 3 


1. A owes B £.480 to be paid in 5+ months, but at 4 months 
end he pays him C. 280, upon condition that he keeps the remain- 
ing C. 200 ſo much beyond the time, as is equal to the favour of 
paying C. 280, before the time. Required how long that 1s? 

| Anſwer 278 months. 

2. Two girls, Sally, and Jenny, after a * * of hours employ at 

cheir ſpinning wheels happened to have a diſpute which had done 


moſt? Now unluckily their reels were not both of a length, Sally's 
being 


v FP © 
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being only three quarters of a yard long, and Jenny's a yard, Hows» 


erer as the believed their N when he came from the cy- 


phering ſchool, would be able to determine the point, tho' their reels 
were ſo different, they each of them counted their work, and Sally's 
turned out 3 lea, and 16 threads (100 threads being reckoned a lea) 
and Jenny's 2 lea, and 25 threads. Now from this you are require 
to determine what Jacky had to do, i. e. whether young lady had 
ſpun the more? | D 
kk Anſwer Sally exceeded by 12 threads on a yard xeel. 


PRACT IE: 
„ Definition. 3 | 
N IJ NDER this title are collected ſeveral practical and conciſe rules 
r ſolving thoſe queſtions in multiplication of money, where the 


quantity is great in compariſon of the price; or, in general, any queſtion it 
the rule of three, where the firſt term is an unit.“ | 


* Suppoling that the learner is able at once to tell the 2, 4, 3, or 
any Other + gven part of a pound, ſhilling, or any other ſum of money 
under a C. all the different caſes in this article are ſolved after the 
following 


5 6 x General method. | 


Firſt, ſuppoſe the given uantity fold for ſome certain convenient ſum 
of money, leſs than the reai ms is an even part of a (penny) 
3 Hing, 


ff he be at a loſs in this he muſt get the following tables, which are the 8- 
ven parts of a ſhilling and pound reſpectively. : 


d. s. d. 
S +5 ar oy ES | 
2 EF 1 8 12 
4 Ta 2 © I'S 
| 1 1 | 2 6 F 2 
4 12 Sisthed 3 botw, 4 3 4 5 Socfaf. 
3 5 4 © 5 | 
3 I 5 © 7 
4 Z 6 8 4 
LO 2 10 © 2 


+ The term allguot part is often uſed inſtead of this, which fignifies ſuch à part 
of a number, as will divide it without a remainder, Hence too the rule is by 
many called the application of aliquot parts. 5 

T. The fimilarity of the reaſoning uſed in the following example, with the di- 
u bons of the method, is a ſufficient proof (if there need one) of ity vow 5 
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ling, or pound, as it happens to fall among ft them in valus; and then is 
2 3 itſelf the 7775 at 2 Suppoſed price in imaginary pieces 
of coin, each equal to this ſum, Next, turn this anſever into the higher 
denomination of (pence) ſhillings, or pounds, it happens to approach ta 
by Atviding by the number F pieces, the anſwer is made up 7 which 
mate a (penny) ſhilling, or pound. Laſtly, from this anſaver the true one 

may eafrly be TAKE by finding the times, parts of a time, or parts of 
theſe parts of a time, that it falls ſhort of the real one, the ſum of which 
turned into Cs. (when neceſſary) is the anſwer required. 

OR, the price may be ſuppoſed ſome even piece of money bigger than the 
real one, in the ſame manner (which is ſometimes uſeful) and the ſum of 
fuck parts, and parts of parts taken of it, as will when added make up 
the given price, is the anſwer.” 


The following examples will illuftrate the whole, which we ſhall 
divide according to cuſtom into different caſes, and accompany each 
with a particular rule, as drawn from the general one; tho? not for 
any abſolute neceſſity there is for this diſtinction, but to give all 
poſſible ſatisfaQion in ſo uſeful a praxis. Farther, as there may be a 
great variety of orders of taking the parts, c. we have uſed ſuch a 
method of regiſtering the ſteps of every example, as cannot fail of 
making that, and every other particular relating thereto extremely 
evident and intelligible, | | Eg | 

*CASE 


Required to find the value of 3273 ells at 10d. 4 per ell? 

We will firſt ſuppoſe them ſold for 64, then is the anſwer 3273 fixpen 
which divided Wager 1636s. Gd. Next — argue thus to get t Co — 
that whatever it comes to at 6d. per ell, it will come to half as much at 3 pence; 
and whatever at 3d. it will come to 5 of that at 1d. and whatever at 1d. half of 
it at 2d. and whatever at 5 half of that at Id. Now as 64. 3d. 1d. 54. and 24. 
make when added 104. 3, ſo will the ſum of the above parts when taken make the 
whole anſwer, in ſhillings, Sc. which are then eafily brought into Le. | 


2) 3273 Sixpences ſuppoſe, 


2) 1636 6 Anſwer in ſhillings at 6 per e 


39818 3 Do.. at 3 : 
2) 272 9 Do, - . - + at 1 
2) 236 Doo. - at 4 
68 24 Do So, „ „* 4 at I 
210) 2932 oF - @ ww wo, „ @ 5 at 104 Full price. | 


*** 


— 2s — — 


L. 146 12 0 True anſwer, 


— 


OR, if the quantity had been 7 ſo ſhillings; by taking the parts 
as directed in the ſecond branch of the method, the anſwer would not only have 
been the ſame, but alſo every figure in the proceſs, ſuppoſing the parts taken all 
alike.---Yet as this ſecond method has a liberty in taking ſome parts, the other has 
not (becauſe of the one ſhilling line) they may in ſeveral inſtances differ very much 
in appearance and expedition. See the 3d. example under cafe the 2d, 
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* | « When the price is leſs than a penny,” | 
of t In the caſe of the farthing, this can be only dividing by 4, 12, and | 
- 20; in the half penny 2, Iz, and 20, and in the d. ſuppoſe the quan- 
tity ſo many half-pence, which bring into pence, and to them' add tliein 

he half for the other farthing, and the ſum divided" by 12 and 20 is the | 
of en/awer.” h . | 
up Examples. | | 

| Required the value of the following quantities, at the prices ank 
- nexed reſpectively? . | | 
1 4) 1763 at 24. 2) 3761 at i, 
= 12) 440 4 112) 1880 5 
* 200) 36 8 2 0) 156 8 
L. 1 16 84 Anſwer.  L.7 16 8; Anſwer. 


2045 at 2d. 2) 2045 half-pence ſuppoſe. 
PS pa & I 
511 
12) 1533 f 
2lo) 1217 9 


£-6 7 91 Anſwer. 


CASE z. 
*© When the price is undtr a fhilling.” | 
55 | 
& Suppoſe the quantity fold for ſo many ſhillings,” and then taheijuch 


arts of the anſaver, and parts of theſe parts, as-make up the given price: 
Pivid rhe fun by 20 and the quotient is the amount required.” : 


O 2 Examples. 


This is a very trifing caſe, but as we intend to riſe gradually to a pound, &c, 
We give it a place for the ſake of order. Practical examples are quite needlefs. 
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Examples. 


3 


12 


"TE 153 © 


is of 


1s of 
is of 


64 


Is 


If 1 ſtone coſt 234. what will 2641 coſt? 


3 | 2641 ſhillings ſuppoſe. 
+| 460 6 
"| 57 4 
2|o| 63 3 2 
er Anſwer. 
If t ounce coſt 524, what will 3062 coſt ? 
7 | 3062 ſhillings ſuppoſe. 
7 1020 8 | 
E 255 2 
127 7 
200 14003 5 
wa Anſwer. 
If 115. coſt 1039. what will 3273 coſt? 
23273 millings 1 
+| 1636 6 | 
7b; 6 
200 29312 ot} , 


. eons Anſwer, 


Praia 
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Practical Queſtions. 


— » ; 
Crass I. | 

; 2 ' : . 4. d. 
1. 1764 ounces at 154, per ounce - - - come to 11 — 6. 
2. 325 pdunds at 24d, per pound - - come to 3 — 115. 
3. 827 yards at 44d. per yard - - come to 15 10 14. 
4. 2700 ounces at 74d. per ounce = - come to 81 11 3. 
5. 732 pounds at 84d. per pound - - come to 25 18 6. 


538 yards at 114. per yard - - - - - come to 24 13 2. 
ase M 

1. 372 ounces at 144. per ounce - - - - - come to 2 14 3. 

2. 632 pounds at 32d. per pound - - - come to 9 4 4. 
3. 86 yards at 554. per yard - - - - come to 1 17 72. 
4. 163 ounces at 624. per ounce < - - come to 4 8 32. 
5. 98 pounds at 924. per pound - - - - come to 3 15 6. 
6. 1720 yards at 1144. per yard - - - - come to 82 8 4 

CLass 8 1 

1. 327 ounces at 22d. per ounce - - - - - come to 3 8 12. 
2. 67 pounds at 45d. per pound - - come to 1 3 83. 

3. 168 yards at 54d. per yard - - - - - - come to 4 — 6. 
4. 87 ounces at 73d. per ounce - - - come to 2 11 74. 
5. 670 pounds at 95d. per pound - - come to 25 10 5. 
6. 163 yards at 1044 per yard - - - - = - come to 7 2 72. 
7 8 723 70 5 = f 


* When the price is above a ſhilling and Ifs than two.” 


Rale. 1.6.3} 


| «© Suppoſe the quantity fold for ſo many fillings again, and for the 
exceſs the given price is above a ſhilling take parts as before, then theſe 
lines all added together, and divided by 20, make the anſwer.” | 


* 


9 


Examples, 


A TREATISE 
Examples, 


ä 


11 


- * — 


LS 


is:of 
is o 
is of 


ILY 


n 
- * 


If 1 yard coſt 15. 344. what will 269 coſt? 
269 ſhillings ſuppoſe. 
1 


11 2 


ol A= 


2 3417 5% 
[£-17-7-54 Anſwer. 


If 1 ſtone of goods coſt 27. . 
374 coſt ? | | 


= If 1 pound coſt 15. 105d. what will 86 coſt ? 
86 ſhillings ſuppoſe, 


or ARITHMETIC. _— 


Practical weftions. 


CLASS TI. 
- 4. 4. d. 
1. 279 pounds at 1s. 13d. per pound - - come to 15 
2. 860 ells at 15. 544. per ell come to 61 
3. 98 ounces at 15. 74d. per ounce - - come to 8 
4. 136 yards at 15. 93d. per yard - - come to 12 
CLass IT. 
1. 647 pounds at 1s 23d. per pound come to 38 8 33. 
2. 087 ells at 15s. 43d. perell - - - - - - come to 68 17 $3, 
3. 69 ounces at 1s. $74. per ounce - - - come to 5 17 10g. 
4. 570 yards at 15. 1034. per yard - - = come to 52 16 105, 


CLAss III. 
1. 279 pounds at 15s. 33d. per pound - come to 17 11 7. 
2. 74 ells at 1s. 63d. perell - - - come to 5 12 25. 
3. 190 ounces at 1s. 95d. per ounce - - come to 16 17 qr. 
4. 84 yards at 1s. 113d. per yard - -*- come to 8 4 6. 


CASR i. 
% When the given price is any even number of ſhillings under 20.“ 

* Rule. 
. Multiply the quantity by half the number of ſhillings, doubling tha 


Arft figure of the product. for ſhillings, and the reſt efteeming pounds,” 


Examples, 


264.316. at 2s. per B. 87 ox. at 85. per oz. 276 ft at 16 per f, | 
2 | 4 yo. 


J. 264-6 C. 348-16 C. 220-16 


CASE 


* The reaſon is obvious; for the quantity is ſtill ſuppoſed ſhillings, which if 
multiplied by the number of ſhillings and divided by 20 would according to the 
general method be the anſwer; but as dividing by 20 halves every figure in the 
product, except the laſt, it muſt amount to the ſame thing to multiply, &c. as 
direQed.---Farther, it mr be obſerved, that when the price is juſt 2s. the anſwer 


is had by doubling the firſt figure for ſhillings and calling I 


Bud COLO > On 2 RA !ßhß ! ð· ͥ 122K 2 —U—ö Rr CAO | 
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CASK 2 
« When the given price is any odd number of ſhillings under 20. 


„Find the anſaver for the greateſi even number of ſhillings, as in the 
laft caſe; then taking the given quantity as ſhillings, add the pound; they 
contain to the above reſult for the anſwer required. 

_ OR, the quantity multiplied by the ſhillings and divided by 20 giva 
the anſwer.” ' | | 


Examples. 
21o) 2816 at 75s. per 15. 210) 3712 ells at 115. per ell, 
1 5 
85 16 186 0 
14 18 12 
L-100 2 | {.204 12 
210) 2614 yards at 19s. per yard. 
9 
237 12 
3 4 
4.250 16 


CASE 
ure has induced ſome authors (particularly Saxon) to ſuppoſe, in a 


great variety of caſes, the price to be 2s. (as we have hitherto 13.) and then from 
the anſwer thence reſulting they deduced in like manner, as in the foregoing caſes, 


the true one required.---The two following examples will make the method eaſy. 


1. Given 16715 at 10d. 2. Given 278 c. at 7d. 


8d. is of 25. the 3) 16 14 anſwer at 2. 64, is of 2s, the 4) 2) 16 anſwer at 25. 
224d. in of 8d. the 4) 5 11 


4 1d. is of 6d. the g) 6 19 
1 7 10 | 3. 3 
le. 4.6 2 True anſwer. £.8 2 2Trueanſ, 
4 2 5 a - | ' ' ' * " 


The rule is too obvious to need explanation. 


© "Theſe two caſes anſwer only particular inſtances, which might have been ine 


0 aded in that which follows; and from this conſideration, and their great eaſe, 
tis judged unneceſſary to lengthen them with practical queſtions, 


24 [is off 64|the| + 881 6 
| 4 


6% is off 15 the] 2 27 3 ſhillings ſuppoſe, 
17 
1911 
273 
4641 
34 [is off 64 the] + 136 6 
2 is off 34 the] & 68 3 
| |: 14 
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| CASE 6. | 
&« When the price is under a pound with pence and farthings annexed.” 
* Rule. 


* Multiply the quantity (ſuppoſed ſhillings) by the ſhillings, and take 
parts for the pence, Wc. the ſum of which divided by 20 is the anſwer. 
| OR, Suppoſe the quantity ſo many pounds, and take ſuch parts of it, 
as make up the given price; then is the ſum of theſe the anſwer.” | 


Examples by the firſt method. 


If 1 ſtone coſt 125. 8:4. what will 1763 coſt : 
64 is off 15 [the] + | 1763 ſhillings ſuppoſe, 
12 


21156 


is of 2d the 293 10 


73 * 
20] 22404 94 


— — 


L. 1120-4-9: Anſwer. 


* 


— 


If 1 yard coſt 17s. 95d. what will 273 coſt? 


20o[ 485|7 14 


7. 24 2-17-14 Anſwer. 


P | Examples. 


* Inſtances in this caſe, where the ſhillings and pence are both of the ſame 
number, 


— — 
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Examples by the ſecond method, 


If 1 C. wt. coſt 175. 94d. what will 


| [273 coſt? 
105 ſis off 1/. [the] + | 273 pounds ſuppoſe, 
5s is off 10s [the] 2 N 136 10 
2s 64 ſis off 55 [the] 2 68 5 
34 ſis off 25 GA the s 34 2 6 
＋ lis off 3d the 3 
11. 44 | 


£.242 17 14 Anſwer. 


If 1 ftone coſt 135. 444. what will 


: [825 colt? 
4 10s ſis off 1/ ſtheſ + | 825 pounds ſuppoſe. 
; gi 
2s 6d|1s off 10s [the] | 412 10 
64 ſis off 2564{|the] + | 103 2 6 
34 |is off 64 |the] 2 20 1 6 
144 |is off 3d [the] 2 160 6 
| 5 us 
4.551 14 4% Anſwer. 
Practical Queſtions. 
CLass I. > 
1. 4270 ſtone at 3s. 4d. per ſtone - - - comes to 711 13 4 
2. 270 ells at 6s. 8d. per ell come to 90 — — 
| 3. 27 C. 
number, are readilier done, by multiplying by the 146 ells at 97. gd. 
ſhillings, and to the product adding 75th. of itſelf 9 
(as the latter are juſt th. in value of the for- NY 
mer), | 12) 1314 
. 109 
See the adjoining example. ; 20) 142]3 6 


1.71 3 6 Anſwer, 


OF e. 


4 
| 3. 27 C. weight at 7s. 6d. per C. comes to 10 2 6. 
— | 4. 96 yards at 85, 44d. per yard - - - come to 40 — —. 
24 Cuass II. 
1. 376 ſtone at gs. 103d. per ſtone - - comes to 185 13 — 
2. 68 ells at 115. 43d. perell - - come to 38 14 11. 
3. 130 C. weight at 155. 6d. per C. comes to 100 15 
4. 57 yards at 19s. 32d. per yard - - come to 54 19 74 
CLass III. 
1. 642 ſtone at 10s. 829. per ſtone - - comes to 343 1 4. 
2. 379 ells at 133. 614. per ell - - come to 256 4 43, 
3. 628 C. weight at 16s. 5 fd. per C. comes to * 15 10. 
4. 54 yards at 18s, 73d. Per yard - - come to 50 6 10. 


CASE 3 
& When the price is any number of pounds with ſhillings, fc. annexed. 
Rule. 


* Multiply the quantity ſuppoſed pounds by the pounds in the price, and 


to the product add ſuch parts of i it, as make up the Whole price, as uſual; 
then is the ſum of theſe the anſwer.” 


— | 


* If 1 yard coſt C. 1-17-56 what a 


| 22 colt ? 
10s {is of! 1/ the 


55 is of 10s the 290 | 
2:64) is of 7 the 145 5 


ö * n 


581 3 ſuppoſe. 


»| = »] 0] 4 


L. 1089 7 6 Anſwer. 


P 2 | If 


* As 175, 6d. in this inſtance is juſt — a crown ſhort of a pound this example 
may 


. 
nr" I ———— ——— —̃ — 


2 3 
— 


43S 4 II 
_—_ CE 

* 1 
— — 


* < s = - 
I a n 24 * £ = * 
8 &. N * 7 : 
* LE \ \ _ 4 1 2 - —y ” —— —u— 120 F N 
: » ds . — . 1 7 ; 2 
$ 4 ts hate 3 8 BY * 
* k I n — E * — ** * * * 
8 12 + + 1 
. —— — IO Rs, —ä. . ß ——— — ] — rf ⏑§—⏑ß«ðm ⁰̃Ä'Ũ M —w.. . —˙ An” Ones APES ay 
7 
9 a — vun 88 r 
. — —— a — oe er - x 
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It 1 ſtone coſt J. 5-9-10 what will 84. coſt ? 
55 ſis off 1/ the 


+| = 


84 pounds ſuppoſe. 
5 


16 
24 ſis off 8d [the 2 16 


| 14 
L£.461 6 Anſwer. 


If 1 ſtone coſt £.23-17-9 what will 93 colt ? 


los is off 1/ |theſ 2 93 pounds ſuppoſe. 
23 
279 : 
186 9 
2139 ; 
5s [is off 10s [the] 2 46 10 
256d|is off 55 the 2 8 
3d ſis of|2564|the|-- in 21% 
| | „ 
L. 2221 10 9 Anſwer. 


Practical 


may be better done, as follows: The hint contained in which procedure may 
be worth the reader's remembring. 


25. 6d. is of 11. the F) 581 pounds ſuppoſe. 
2 


1162 - - - - Valve at 21. the yard. 
Sub. 72 12 6 Value at 23. 6d. the yard. 


L. Hio8g 7 6 Anſwer as before, 


? 
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Practical Queſtions. 


CLass I. 
1. 276 C. weight at C. 1-11-8 per C. - - comes to 437 — —« 
2. 389 yard- at . 3-10-6 per yard - - come to 1371 4 6. 
3. 85 tone at £.6-5-3 per ſtone - - - comes to 532 6 3. 
4. 98 kh, ar £.1o-10-6 per khhkd. - come to 1031 9 —. 
CLass II. 
1. 587 C. weight at 7. 12-9-8 per C. - - comes to 7327 14 4. 
2. 27 yards at £.15-7-9 per yard = - come to 415 9 3 
3. 627 {tone at L£.5-9-11 per ſtone — comes to 3445 17 9. 
4 56 hhas, at £.7-7-10 per % come to 413 18 8. 
CLass III. 
7 C.weight at C. 19-12-6 per C. wt. comes to 726 2 6. 
3 yards at {.27-14-6 per yard - - come to 2301 3 6. 


I. 3 
2. 8 
3. 78 ſtone at J. 36-12-8 per ſtone - - comes to 2857 8 —, 
4. 98 A at ,.17-5-10 per . come to 1694 11 8. 


Sli 
* When the price aud quantity gi ven are both of ſeveral denominations.” 
Rule. 


« Find the price of the integral part of the quantity, in the manner al- 


ready taught ; then for the odd denominations, take the parts of the given 


price they are of an integer, Qc. and the ſum of theſe reſults is the 
anſwer.” | Oe 


fn 


—_— — . "th. 


1. 4732 yards at 5s. 74. per 


4. 2163 ells at 125. 9d. per ell - - - come to 137 
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An Example. 
| If 1 C. wt. coſt £.5-16-10 what will 
| | * 372C. 32rs. 2116. coſt? ; 
Tos, is off 1/ ne 4 372 pounds ſuppoſe. 
1 : 
+ 4 1860 
5s |is off 10s |theſ ; 186 
1s [is off 5s the + 93 
iod}is off 5s the + 18 12 
| 15 10 
ö | Fo. — — 
FW i J [{.2173 2 Valueof 372 C. weight. 
1 1 — 
ef of] sche =]  LF.c 16 0 
lin 2. Fel 4 2 x 
17 1s rithe] 2 _— 
1 fis bithe] i 14 7 
5 1 7 3 | 
a 1 8 e 
5 9 6:1 Value of the odds. 
2173 2 — Value of 372 C. wt. 


£.2178 11 6+ Their ſum, the anſwer. 


Practical Queſtions. 
CLass I. 
. 
yard - - come to 132 3 BZ. 
2. 2467 C. weight at 115. 64. per C. comes to 141 11 107. 
F 3. 984 ſtone at 85. 44. per ſtone - - - comes to 41 2 11. 


16 62. 


CLass 


ill 
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Css II. 
„5 6 = 
1. 93% pounds at 75. 6d. per pound - come to 34 18 52, 
2. 134+ ounces at Z.4-16-3 per ounce come to 648 9 B84, 


3. 360C. 32rs. 1616 at £.6-18-6 per C. come to 2499 3 74, 
4. 14T. 16C. 32rs. 2116. at £.12-16 per tun 
come to 190 — 9. 


Crass III. 


1. 17C. 12r. 1716. at C 1-4-9 per C. come to 21 10 8. 
2. T. 15C. 32rs. 27/16. at £.14 per tun come to 137 3 10H, 
3. 218C. 32rs. 1416. at £.5-15-73 per C. | 
| | come to 1265 11 114. 
4. 596C. 32rs. 19106. at C. 48-14-71 per C. | 
come to 29089 9 6. 


CASE 9 


&« When the ſcale of the denominations of any thing is femilar (or can 
be made ſimilar ) to ſterling money.” | 


* Rule. 


D 


« If fimilar, ſet the whole down, as pounds, ſhillings, and pence, which 
is the anſwer of the whole at a pound ; then deauce the true anſwer from 
it, as in the foregoing caſes: But if it is not fimilar, ſuppoſe the integral 
part pounds, and then write the value 75 all the ather denominations, on 
that ſuppoſition (when eaſily taten] in their proper places; and then from 
this ſum may the anſwer be truly acquired in the /ame manner.” 


- 


| Ex amples, 


* This is a very uſeful compendium in Exchange, and the valuing of gold and 
filver plate, which is always done in Troy ounces, penny-weights, and grains,--- 
he reaſon cannot be hard to ſee on a peruſal of the examples, 
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Examples. 


32rs. coſt ? 
10s [is off 1/ [the] +] £.7 13 9 amount at 11. ſuppoſe. 
| 3 
| #3 
Fs is off 10s the 2 3 16 105 
2564 is off 55 [the] + 1 18 52 
| 19 25 


| 5s [is off 1/ |the 


If 11. fterling be worth 32s. 64. Flemiſh 
what is C. 24-16-8 worth ? 


10s (is off 11 [the 


£-24 16 8 Anſwer at 11. ſuppoſe. 
2564 is off 10s |the 


E 
3 1 


| tle 


14410 7 © Anſwer. 


If 1 ton coſt C. 3-17-6 what will 7T. 13C. 


L. 29 15 91 Anſwer. 


If 1 ounce coſt 5s. 64. what will 3670. 
I 8pwt. 22grs. coſt? 


4+ 


£-367 18 11 amount at 11. ſuppoſe. 


6d ſis off 5s. the. 2 91 19 82 
9 3 Hg 


[£101 3 B84 Anſwer, 
! 


he) 


* 0 
2 - 


Practical Queſtions. 


- | „ 


1. C. 27 5-13-10 ſterling at 34s. Ex. come to J. 469- 16-64 Flemiſh. 
2. 593. 17 ph. 11g 78. at 55. Ad. per ounce come to J. 165-3- 4. 


 CLass 
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CL Ass II. 
| > „ 
1. $402. I St. 13 gro. at f. 4-1 per ounce come to 343 6 114, 
2. 167. 3C. 12r. at 16s. per ton - - come to 13 8 2+, 


CLass III 


1. 327. Ip, 20grs. at £.3-17-6 per ounce 
come to 1270 11 77> 
2. 30%, 7þuwt. 12grs. at £.7-19-8 per ounce 
- 55 | come to 26 18 104%, 


Scholium, 


Theſe are the chief compendiums in this article, and though ſome 
* authors encreaſe the number to near a hundred, or more, yet if the 

neral reaſoning, we have been endeavouring to illuſtrate, be un- 
** any other of ſervice will readily occur in the place it is 
wanted. And methinks that author pays his reader but a poor 
compliment (and alſo in effect his own inſtructions) who imagines, 
after he has led him thus far in numbers, he cannot of himſelf find 
out, that multiplying by 10 and dividing by 6 is the ſame thing 
as multiplying by Farms dividing by 3, and other diſcoveries of the 
ſame magnitude, which often in this place they are carefully let into 
the ſecret of, But in the main, the practice of giving every little 
compendium, beſides being tireſome, has other bad effects, as it pre- 
vents the ſtudent the encouraging pleaſure of hitting upon them now 
and then himſelf. And farther, if we ſuppoſe him of ſuch a capa- 
city, as not to be able to do it, it is highly probable the ſame head 


will never carry, to any good purpoſe, ſuch a large collection of rules 
huddled in implicitly. | | 


Theſe queſtions may be proved, if any think it worth while, by 
ſolving them different ways, as to the taking of parts, &c. or in 
general, by the golden rule, | | 


Q *TARE 


Hatton eſpecially gives 149*compendiums, 
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*T 4RK, .. 


Definitions. 


" NDER this tith are delivered . ar rules for deducting cer- 
tain allowances, which go by theſe names, made by merchants in 
felling goods by weight. | : 
Groſs is the weight of the commodity, and that wherein it is contained, 
as box, bag, cheſt, barrel, fc. 2 
Tare 7s an allowance made for the weight of theſe coverings, and is 
Sometimes reckoned at ſo much a piece, and at others ſo much per C. weight, | 
on the <whole. | EG 
Tret is an allowance of 416 for every 104. (or 116 for 26) on goods 
liable to abn. 
Cloff is an allowance to the citizens of London, for the turn of the 
ſcales, and is 216. for every 3 C. weight. 
Suttle is a general name for what remains after ſome allowances are 
made, but not all. | N 
Neat is what remains after all allowances are made.” 


"Tis uſual firſt to allow the tare, and out of the remainder (or firſt 
ſuttle) to allow the tret, and out of the remainder (or ſecond ſuttle) 
to allow the cloff. 


It would be obvious to almoſt every arithmetician thus far advan- 
ced, in what manner to make theſe allowances, without any formal 
directions; nevertheleſs for method's ſake, we will give a practical 
rule for each caſe, hoping they will need no other demonſtration than 
2 bare reference to their intent. | 


CASE: 
« When the * is at /o mach per bag, barrel, Ic.“ 
| Rule. 
> Multiply the tare of one by the number, and ſubtract the product from 
the whole groſs; the remainder is the neat (ſuppofing no other allowance 


to be made). | 
xample. 


* Theſe allowances beyond ſeas are called theſ{-ourtefies of London, being uſed in 
no other place, | h 


CY 
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Example. 


In 7 frails of raiſins each weighing 5C. 22rs. 555. * tare 23/6. 
per frail, how much neat? 


er- 1. C. Os, 1h, . 5 
in 1 8 * - | 
4, 112) 161 (10. 38 3 Groſs. 

112 1 1 21 Tare. 


28) 49 (12r. Anſwer 37 1 14 Neat. 
— — 


2106. 5 
CASE =. | 
&« When the tare is at ſo much per cent.” 


= 5 Rule. | 


fate the parts of the groſs, the tare is of an C. weight as in practice, 
and deduct it from the roſs; but if the tare cannot be taken conveniently in 
this manner, the whole muſt be reduced into ne and the tare found by 
the rule of three,” 


Examples. 
1. In 674C. 2 Ars. 16/6. groſs; tare 146. per C. how much neat? 
C. Dre. the 


146. is of 11 the 1) 674 2 16 Groſs, 
. 


590 1 7 Neat. 


* 3460. 32rs. 120. groſs; tare 126. per C. how many C. 
neat 


_ 


Q 2 _ 3460, 
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346C. 32rs 1216. 


4 
— If 11216. give 12/6 what will 38848 give? 
1387 - 12 


28 
— 112) 466176 (4162/6, 
11098 448 
2775 | * 
| 41981 
38848 16. groſs. . Sc. 


4162 16. tare. 


112) 34686 (30gC. 22rs. 221b. Anſwer. 


CASE 3 
« JV hen tret is allowed with the tare.” 


Rule. 
Divide the utile by 26, and the quotient is the tret, which ſubtraci- 
ed from the ſuttle leaves the neat.” 
Example. 


In 72C. 392rs. 1216. groſs, tare 1614. per C. tret 46. per 104, 
how much neat? | 
C. Drs. Ib. 


161. is of 11215. the 3) 72 3 12 Groſs. 
to 1 18 Tue. 


26) 62 1 22 Suttle, 
F 


Ar o 


r 
«© When the cloꝶ is allowed,” 
Rule. 


% Multiply the C. eveights ſuttle fby 2, divide the product by 3, and 
the guoticnt is the pounds chff, which taken from the ſuttle gives the 
ett. 


Example. 


2 3 
, Es” 
raed 
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Example. 


What is the neat weight of a hogſhead of tobacco, weighin 


15C. 327. 201b. grols; tare 7/6, per cent, tret 4/6. per 104, and 
cfoff 216, for every 3 C . weight ? | 


6. 
716. is of 11216. the 25) 15 3 20 Groſs. 

| 3 27+. Tae. 
14C. ; | _ 3 

2 26) 14 3 201 Firſt ſuttle. 
— 8 Z. ‚—8 Nee. 

3) 28 — 

— 14 1 1 

97%. which for the odds call - - - 94 


Anſwer 14 1 3 Neat. 


In theſe allowances to come within a quarter or half a pound of 


the truth is reckoned ſufficiently near. 


Pradtical Queſtions. 


Cilare Ll 


1. In 16 bags of pepper each 85/5. 40. groſs; tare 2 502, per 
bag, how many pounds neat? Anſwer 1311/6. 
2. In 216C. 29rs. 16/6. groſs, tare 21/6. per C. how many 


C. neat? 5 Anſwer 200C. 12r. 1646. 
3. In 25 hogſheads of tobacco weighing groſs 163C. 22rs. 1516. 
tare 10016. per h,. how much neat? Anſwer 141C. 12r, 716. 
4. In 18 bitts of currants each 8C. 2278. 516. tare 14/6 per cent, 


how much ne r? Anſwer 134C. 22rs. 8316. 
CLass IL. 


1. In 11 o2r. 2216. groſs, tare 916. per cent, tret 4/6. per 

104, how Ci. neat? - Anſwer 156C. 22rs. 2206. 

2. In 1: eſts of ſugar, weighing 117C. or. 21/6. groſs, tare 
173/6. tret . per 104, how many C. weight neat? 

| Anſwer 111C. o2rs. 22lb. 

3. In 410C. 22rs. 1216. groſs, tare 10/6. per C. tret 4/6. per 104, 

what is the neat ? Anſwer 359C. 22rs. 716. 


CLLSS 


” - a . — — — ET 
. rr — — r= 
= * 4 — 
& — ͤ ͥæ· — N 
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CL Ass III. 


1. What is the neat weight of 49 hogſheads of tobacco, quantity 
groſs — ws 32rs. 16/6. tare 8016, per hogſhead, tret 4/6. per 104, 
and cloff 2/4. per 3C. weight? Anſwer 155C. 29rs. 2216. 

2. In 6 hogſheads of ſugar containing 56C. 29rs. 20/6, groſs, 
tare 300b. per kha, 4/6. per 104 tret, and cloff 2156. upon every ze. 
how much neat? | Anſwer 52C, 32rs. 6/6, 


PROFIT andLOSS. 
Definition. 


6 74 HIS article contains the ſolution of thoſe queſtions in merchandiſe 
relative to gain and loſs in ſelling goods; and illuſtrates by ex- 


amples the method of raifing or falling their firſt price, ſo as to gain or 


loſe ſo much per cent (or on ſelling to the value of £.100),” 
_* Rule: 


On a bare fight of the queſtions it will appear they require nothing, 
but an eaſy _— of the golden rule, practice, 3c, 


Examples. 
| 1+ ®- Bought tea for gs. 94. the pound, and fold it again at 115: 
10%: what is gained per cent? m_ 
So d. 
11 104 
9 6 
2 45 


If 


* Some authors have brought the confideration of time into theſe queſtions, and 


. enquire, ſuppoſing in the above example, that the ſeller was not to be paid till 


4 months, after what rate per cent he cleared per annum: This they determine 
thus; If 4 months give £.25 what will 12 give? i. e. C. 75, which on the ſuppoſi- 
tion he can turn the (. 100 over to the ſame purpoſe every 4 months, is right. 
Bur how trifling and unſatisfactory ſuch knowledge as this muſt be to the trader 
will appear on ſuppoſing he received ready money, or was only half an hour 
over the bargain, then would he gain by the ſame reaſoning after the rate of 
£-443000 per cent per annum, which, as large as it ſeems, no wiſe man would 
hug himſelf upon, while there is a poſſibility of his not being employed to this 
purpoſe above three hours in the year. 
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If gs. 6d. gain 25. 454. what will C. 100 gain? 
12 - 12 20 


EI — —— 


114 28 2000 
4 12 
— F 
114 4) 24000 Anſwer in farth, as both 
ö mult, and div, are alike, 
12) 6000 
2[o) 5olo 
L. 25 Anſwer, 


2. How muſt I ſell tea per 15. that coſt me 13s 5d. to gain after 
the rate of C. 25 per cent? 


If C. 100 become C. 125, what will 135. od. become? 
20 2 ; 


20 I 
2000 2500 161 
12 | 2500 
24000 | 7 80500 
322 


24]000) 402500 (16s. 94d: 
IS --. 


162 
41. 


1850 
12 


24) 222000 (gd. 
216 


But 
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But when the gain per cent is an even part of C. 100, the advanced 
price is very rea ily found, by adding to the original one the ſame 
even part of itſelf. — | 


Thus in the above example C. 25 is the + of 100, hence 


16 91 Anſwer, 


Alſo when the gain is any even part of the coſt, the gain per cent 
is the ſame even part of C. 100.— 


Thus in the 1ſt. example the gain 25. 44d, is juſt + of gs, 64, hence 


4) 100 


 Lez5 Anſwer, 


3. If I buy goods at 474, per pound, and ſell them after the rate 
of 475, 44. per C. I demand what is gained per cent of money? 


34 [T] 112 at 474. * 
47 4 fold for. 
128 42 — bought for. 
14 | 
— in per C. weight. 
e 5 4 un per 8 


If 42s gain 87. 44, what will C. 100 gain? 
| 12 


64 
2000 


42) 128000 (12) 3047 
126 


210) 2513 11 


200 


L. 12 13 11 Anſwer. 


4» Bought 


Q Ry 
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4. Bought cloth at 75. 64. per yard, which proving not ſo good 
as expected, I am reſolved to loſe C. 17-10 per cent by it, how muſt 
I ſell it per yard ? EIS | 


. Fo R TED - 
10 is of 100 the ;| 7 6 
is of 10 the 2 9 
2-10 is of 5 the 2 42 
| 2% 
1 32 SubtraQ, 


6 24 Anſwer. 


— — — 


5. A Mancheſter chapman, going to a fair, ſold fuſtians for 115, 


64, the end, wherein ages £15 per cent; and ſeeing no other 
chapman had ſo good, raiſeth them at the latter end of the fair to 125, 


I demana what he gained per cent by this laſt ſale? 


If 112. 60. raiſe (100. to) 115, what will 12s. Do.? 


2 24 2 
23 460 — ”” 
230 


23) 2760 (1201, Hence he gained 20. per cent. 
23 


6. Bought hoſe in London at . 34, the pair, and fold them after- 
wards in blin at 6:. the pair; now taking the charges at an 
average to be 2d. the pair, and conſidering that I muſt loſe 12 per 
cent by —_— Bo money home again, what do I gain per cent 
by this article o er 


| 3 | | | _ 


* This?queſtion is wrong anſwered in Hill's arithmetic, 


{of 


1 7 gainedperpair. 38 


A TR RA 


Fo 
5 If 45. 5d. gain 18. 7d. what will 100. gain? 
—— 12 12 20 
8 980 8885 

2 53 19 2000 

— 24000 12 

4 5 coſt. | | 
— | 76000 24060 


53) 456000 (12) 86034 


210) 7116 11 


. 3516-114 gain per cent there. | 


If 100). loſe 121. what will F. 135-16-114 loſe? 
4... 


10 is of 100 the 2; | 135 16 114 


2 is of 10 the 4 13 11 82 
2:34 + 


16 6 —4 


119 10 112 


Hence he gained here C. 19-10-11 per cent, the anſwer. 


Practical Queſtions. 
CLass I. 


1. If a yard of cloth is bought for 11s. and fold for 125. 64, what 

is the gain per cent? Anſwer . 1312-8 Pr. 

2. If I buy goods for C. 2-2 per C. weight, and fell the ſame again 

at 54d. per Ib. I demand what is gained per cent? 

a Anſwer C. 16-13-4. 

3. Indigo fold at 3s. 25d. per Ib. there is gained C. 19-18-9 upon 
the 1001. of money; I demand what the C. weight coſt firſt penny? 

| | Anſwer C. 1419-7. 

4. A Mancheſter- man buys 20 tun of cheeſe, with which he went 

into Ireland; it coſt him /. 400, the freight and cuſtom came to 

L. 50, his own expences and charges came to . 16-13-4 ; how muſt 

he {ell it per 10. to gain C. 20 per cent by it? Anſwer 3 pence, 


CLass 


Sr * - 


* — e] 
. >. + 


75 
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CLass II. 


1. A merchant ſelling corn at 8s. the buſhel, gained LF. 10 per 

cent, but afterwards being by a falling market forced to ſell it for 

75; what did he gain or loſe per cent by this fale ? 

| | „ Anſwer loſt L. 3-15. 
2. In ſelling cloth at 3s, 84. per yard there is gained . 12-10 

upon the 100/. of money; now I deſire to know, how I may ſell the 

ſame per yard to gain . 18-15 percent? Anſwer 3s. 104 nearly, 
3. A merchant bought 20 equal pieces of broad cloth for . 200, 

and finds to have gained J. 40 per cent, by ſelling it at 175. 6d, per 

ell Engliſh, I demand how many yards were in each piece ? 

Anſwer 20 yards, 


CLASS III. » : 0 


1. If I buy 28 pieces of Ruff at 4/. per piece, and fell ro of the 
pieces at 6/, and 8 at 5/. at what rate muſt I fell the reſt to gain 10 
per cent by the whole ? Anſwer L. 2-6-43, 

2. Bought comfits.to the value of £.41-3-3 for 3s. 19. per 16. 
It happened that ſo many of them were damaged in carriage, that by 
ſelling what remained good at 4s. 64, the pound, my returns were 
no more than L. 34-4. Pray how much of theſe goods were ſpoiled, 
and what did this part ftand me in? | 

| Anſwer 11515. and J. 17-14. 


* Commiſſion, Brokerage, 


Inſurance, &c. 


Definitions, 
66 NDER this title are collected queſtions relative to the allowance of 


% much per cent (or L. Ioo made by merchants, Tc, on certain 
occaſions, - | 
Commiſſion #5 an allowance of /o muck per cent to a factor or correſ- 
pondent abroad for buying and /elling goods for his account. . 
Brokerage 7s an allowance of ſo much per cent to a penſon called a broker, 
for alſiſting merchants or factors in procuring or diypoſfing of goods. 
Inſurance 7is a premium of ſo much per cent (ſometimes per annum) given 
to certain perſons, and offices, for a ſecurity of making good the Roof ſhips, 
houſes, merchandizes, ce. which may happen from ſtorms, fire, Ic, 7 : | 
Utes 


„ avon ona it R 


* Many other caſes might have been added, "as duties of all kinds, primage, 
fnoage, Sc. but they are ſo very near a-kin, that ,to inſtance in one is to illuſtrate 
them all. | 


: 

£ 

| 

* 

ba 8 

| 4 
| 

j 
1 
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« This (like profit and lofe) is nothing but an eaſy application of the 


rule of 1 hree,” 
Examples, 


1. What comes the commiſſion of C. 500-13-6 to at 341, per cent? 


If 100. give 33/. what will L. 500-13-6 give? 


3) 500 13 6 
| 1 
1502 — 6 
250 6 9 
1loo) 1752 7 3 
20 
4. 10 47 
x 12 
— Anſwer C. 17-10-54 fs 
d. 5 67 
4 
x | 68 


In theſe eaſes, as the middle number is but ſmall, it will always 
be the beſt to multiply it and the third together, as in the example, 


2. When a broker ſells goods to the amount of Z.7105-5-10, 


What does his allowance come to at 5s. 64. per cent? 
If 100. give 11. what will £.71 | o5-5-10 give? 
20 


1 | og 

I2 

Fs he — 
V 
£8. 

64. 1 117 153 — 
1 15 6 4180 


19 10 94 Anſwer. 


As theſe allowances are generally under 11. it will'be the readieſt 
method, to find them always for 1 pound, and then take the required 


parts of that anſwer, by practice, as in the above example. 


3. What 


f 
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3. What comes the inſurance of C. 560-10 to at 104 per cent? 


the If 100). give 10344, what will J. 560-10 give? 
2) 560 10 
10 
t? | 
* 
90280 5 
140 2 6 
60 25 75 8 
20 
1187 
12 
— Anſwer L. 60-3-04. 
oO | 90 | 
3 
3 60 
Pratftical Queſtions. 
CLass I. | 


1. What is the commiſſion of C. 210-10-11, at 174 per cent? 
T Anſwer L. 36-16-10, 
2. What is the brokerage of £.,796-14-7, at 6s, per cent? 
Anſwer L. 2-7-9. 
3. What 1s the inſurance of C. 410-57 at 3+ per cent? 
| Anſwer C. 13-19-03 
, 4. What is the commiſſion of C. 648-17-2, at 24 per cent? 
5 ; Anſwer £ o 16-4-5. 
| | CLass IL. OM 
1. What is the brokerage of {.210-10-8, at y per cent? 
l nſwer H. 1-11-64. 
. 2. What is the commiſſion of C. 365-12-7 at 4+ per cent? 
| Anſwer C. 15-57-14. 
1 3. What is the inſurance of C. 1200 at 7+ per cent? 
| | Anſwer £.g1-10. 
6 | CLass III. 


1. What may a broker demand for brokage, when he ſells yo 
to the value of £.500-10-7, and I allow him 75. 6d. per cent 

| Anſwer LF. 1-17-64. 

2. If I allow my faQor'34 per cent, for commiſſion, what may he 

demand on the laying out Z. 876-5-10z? Anſwer C. 32-17-24. 

| PURCHASING 
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PURCHASING of STOCK 


IN THE 


Public Funds. 


Definition. 


6 8 TOCK is now become a general name for the capitals of our trad- 

ing companies, and the money borrowed by il. Government, at /o 
much per cent, to defray the expences of the nation on various occaſions.” 
And as the perſons, who originally raiſe theſe capitals and ſupplies, 
have a power of transferring them to whom they think proper, the 
buying and ſelling certain ſums of money, at * ſo much per cent, in 
theſe funds (which from the various circumſtances of trade and nations 
alter intrinſically every day) is now become a general practice. 


Rule. 


« This is effected 7 the rule of three, in a manner fimilar to its appli- 
cation under the two laſt heads,” | | 


Examples, 


1. +What is the purchaſe of J. 2054-16 South-/ea-/tock, at 110% 
per cent? 


If 100/. advance 10; what will C. 2054-16 advance? 


X) 2054 16 
10 


20548 — 

513 14 

210 | 61 14 
: 8 
. Fo | | — 
2054 16 12 | 34 
210 12 4 1 12 
2265 8 4 Anſwer. 4 | 08 


* 2. What 


The ruling prices are in the papers every day, and when above L. 100, the 
excels is called ſo much premium, and when below, what they are ſhort is called 
diſcount,” as alſo when the ſame, they are ſaid to be at par. 

T This queſtion and the next contain all the variety of ſimple purchafing, 


0 
P ˙ att. 
* <Y 
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2. What is the purchaſe of C. 156-15, 3 per cent annuities, at 745 
per cent? 


If 100l. become 742. what will C. 156-15 become? 
9 156 15X4 
10 


1567 10 
10972 10 
627 — 
8 
11677 17 6 
20 
11 
12 | 
— Anſwer C. 116-15-64. 
6 | 90 
4 + 
3 | 60 


3. If I buy O74 ſeat -Jea annuities, which bear intereſt at 3 per 
cent for 784 per 100/. how much intereſt do I make of my money? 


It £; 2 give 3I. what will 100]. _ 
20 


1565 2000 
2 


1565) Gooo (3. 
4695 


Anſwer L. 3-16-8. | 1305 
20 


1565) 26100 (166. 84. 
. 


10450 
- Co 
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carried 47 per cent intereſt, at what rate was the ſtock bought? 


cent, or Bank-ſtock at 4 for 130; per cent? 


4. A perſon made 5 per cent of his money in buying ſtock, that 


If 51, require 100l. what will L. 4-7-6 require? 
| 0 ' 


20 2 
"300 | 87 
. 12 
1200 : 12f00) en 
4.872 Anſwer. 


5. Suppoſe 3 per cent ſtock coſt C. 25 , what muſt be given for 
4+ per cent, to make it an equal purchaſe? 


If 32 give C. 75-5, what will 44 give? 
20 2 


2 
7 1505 oy 
1 


. 


7) 13545 


— — 


ſo) 19315 


£. 96-15 Anſwer. 


6. Whether is it better to purchaſe 3 per cent annuities at 85; per 
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If £ 85% give 3 per cent what will C. 1305 give? 
We; Þ - 


t | 
171 261 
| 3 
171) 783 (4. 
684 
— 
99 
20 
— 
171) 1980 (115. 
71 1 
— 
270 
171 
— 
29 
12 
171) 1088 (64. 

Hence as the 3 per cent annuities bring in (by the above ſtating) 
after the rate of £.4-11-6 for £.130-10, and the other hut . 4-10, 
they are the better purchaſe. | 

Practical Queſtions. | 
| CLass I. 
1. What is the purchaſe of C. 575-10 Bank-/eock at 13 14 per cent? 
l Anſwer C. 75 8-4-5. 
22. What is the purchaſe of C. 577-19 Bank-annuities at 96 per 
cent? Anſwer C. 5 59-3-34. 

3. What is the purchaſe of CL. 75 8-17-10 India-ftock at 1243 per 
cent? : Anſwer £.945-15-4Z. 

4. What is the purchaſe of C. 254-17 Bank-annuities at 974 per 
cent? | Anſwer C. 274-16-93. 

N Cr Ass II. 


1. What is the purchaſe of C. 2750-17 South-/ea old annuities at 
1024 per cent? Anſwer C. 2823-1-25. 
. 2. What is the purchaſe of 29/. 3 per cent annuities at 74 per 
cent? 5 Anſwer C. 2t-9-24. - 
3. Suppoſe I buy 4 per cents at 937. how much per cent do I make 
of my money? ' Anſwer L. 4-6-0. 


8 Crass |; 
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CLass III. 
1. If 45 per cent fock give 12131, what ſhould 5 give to make an 
equal purchaſe? Anſwer C. 148+. 


2. Bought 650/. Bank annuities at go; per cent, and paid broker- 
age x per cent, what did the whole amount to? Anſwer C. 588-5. 


8 4 


Definition. 


, ND ER this head are ſolved thoſe queſtions which relate to the 
exchanging of goods among merchants, on certain conditions, ſa 
that neither party may receive damage,” 


Rule. 


« From a view of the examples, they will readily appear to require 
only the rule of three, c. 


Examples, 


1. How many dozen of candles at 5s. 24. per dozen muſt be 
given for 3C. 22rs. 1616, of tallow at 375. 44. per C. weight? 


I 11276. coſt 375. 44. what will 3C. 22rs. 1616, coſt ? 
Us 4 | 


448 14 
28 


118 
U 29 
: 408 
448 
3584 
1792 


112) 182784 (12) 1632 
112 — 
— 210) 1316 


c. 3 
L. 6-16 value of the tallow. 


If 


> 
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If 55. 2d. by 1 dozen what will C. 6-16 buy? | 
9 0 


136 
12 


62) 1632 (26 40. 316. Anſwer. 
124 


392 
372 
20 
12 


62) 240 (3/6. 


2. A and B barter, A hath 41C. of hops at 30s. per C. for which 
B gives him 20/. in money, and the reſt in prunes at 54. per pound: 
How many prunes did B give A belides the 20 pounds? 


IOs, is Z) 41C, at C. 1-10. 
10 


61 10 the value of the hops. 
20 — 


L. 41 10 to be laid out in prunes. 


———— 


Hence If 54. buy 1/5. what will C. 41-10 buy? 
20 


832 
I2 


5) 9960 


28) 199216. (4) 71 | 0 
196 — 
17C. 32rs. 4/6. Anſ. | 


S 2 | 3. A 
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3- A and B barter, A hath 124 pieces of cloth, which he values 
at C. 2-2-6 per piece ready money, and at C. 2-7-3 in barter, for 
which B would give him Spaniſh tobacco, which he rates at /. 7-14-9 

C. ready money, now I demand how B's tobacco ought to be va- 
ued in barter to equal the other, and alſo how many C. weight muſt 
be given for the cloth ? | 


25, 64. 8] 123 at 3 22-6. 
2 


246 
is +0 


o 
Fs - = 


261 7 ö value of the cloth. 


If 7. bn buy 10. what will L. 2617-6 buy? 
20 . 20 


154 | $227 
12 mY 
1857 _ 1857) 62730 (C.33-3-3 Nr tobacco given. 
| „ | 
Oc. 
If J. 2-2-6 become J. 2-7-3 what will J. 7-14-9 become? 
20 . 20 20 ; 
42 47 154 
* | 12 : "ll 
510 567 1857 
— — 567 
—— 
510) 1052919 (12) 2064 
216) 17]z 


B's barter price per C. £.8-12-0 279, | 


Scholium. 
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Scholium. 


Authors in general have many ſuch 8 as the above in this 
rule, and ſeem, by their practice, to think it neceſſary to find the 
barter price of B's tobacco, before the : prone required can be deter- 
mined, but as they will then have raiſed both their prices proportion- 
ably, tis plain the quantity found from the barter price will be the 
ſame, as would reſult from the ready money price, 'This being the 
caſe, tis a needleſs operation here, and indeed every where elſe, as 
might be eaſily ſhewn. For in real exchange of goods, when both 
ſides have named their ready money prices, and are really ſenſible, 
that to adjuſt others in the ſame proportion, has no effect in giving 
either party an advantage, what can be more abſurd than to trouble 
— (or their arithmetical friends) with theſe unmeaning 
operations? From this obvious conſideration, were it not better in 
is rule to omit all queſtions in which this ſame barter price is 
concerned? For beſides their inſtruction being little, and their uſe 
none, they have a very diſcouraging effect upon beginners, who, not 
being able to ſee the good intent of ſuch a particular choice of cir- 
cumſtance in the queſtion, nor after that perhaps the reaſon of the 
ſolution, conclude that there muſt be ſome weakneſs in their reaſon- 
ing and myſtery they cannot penetrate, And indeed this may well 
be the caſe, as in ſhort, by hunting after this phantom of their own 
ſtarting, authors have made Barter one of the moſt difficult rules in 
arithmetic, and not only puzzled their readers, but alſo * themſelves. 
However not to appear too ſingular in our opinion, we will com- 
ply a little with other writers, and add a few more queſtions of this 
ſtamp, for the farther conſideration of the reader, | 


4. A has cloth worth 155. a ＋ and B's cloth is worth 125. per 


2 high muſt B put his cloth to gain 10 per cent by the 
arter ? | W 


If 1007. become 110/. what will 125. become? 


20 20 : 
| 2000 "2200 - 
| 12 

2]ooo) 26 400 8oo 

_ * us "4 
; I 35. — — 

| 4|800 3]200 
| | 24, . 


5. A 


See preface to Melſp's arithmetic, 
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5. A has 100 pieces of ſilks, which are worth but 3/. a piece ready 
money, yet he barters them with B at 4/. per piece, and at that rate 
takes their value of B in wool at C. 7-10 per C. which is worth but 
61. in ready money; the queſtion is to know what quantity of wool 
pays for the ſilks, and which of the two A or B is the gainer ? 


100 picces at 3/. per piece come to 300l. 
100 Do. - at 4/. Do. - come to 4ool. 


If 72. buy 1C. what will 400. buy? 
| 2 2 


— — — 


15 15) 800 (533 C. wool which pays for the ſilk. 
| 75 | 
m—_ 
45 
= 
And, If 1C. be worth 6/. what is 53*C, worth? 
* 1 
"2 5 
6 
3) 960 
320l. 


Hence 320l. is what A receives for his ſilks, and as they coſt but 
zool. he gains 201. by the barter. 


6. A and B barter thus; A has 100 yards of cloth worth 125. 
yard ready money, but in barter he will have 13s. 64. and will 
ve alſo 4 of the barter value in ready money; B hath ſugar at 84. 
a lb. how much ſugar ought B to deliver, and how is it to be 
to equal the barter? | 


13s. 64. 
12 


4) 16200 pence the 100 yards of cloth come to at the barter price. 


Hence 4050 is the ready money to be given by B to A. 


| 


Y Now 


raiſed 


= 


leaves 714 yards, 
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* Now as 4050 pence is paid ready money we muſt ſee what cloth 
it will bring in at the ready money price of 12s, per yard, as that is 
bought and not bartered; Hence 


If 125. buy 15d. what will 4050 pence buy? 

= | 

— — ſ 

144) 4050 (284 yards, This taken from the whole 100 yards 
. Le which A is to have ſugar. Therefore 


If 134. give 1444. what will 715 give? 
8 8 


8 575 
8 144 


8} 82800 


8) 10350 Anſwer in pence. 


Conſeqently 129331. is the ſugar A is to give B. 


As 


* This natural and obvious method of ſolving queſtions of the nature of the 
above is recommended by Mr. Malcolm, in preference to another, which had been 
uſed by former authors on the like occaſion. But Mr. Welſp, in the preface to his 
arithmetic, gives his opinion in the favour of the old rule, and intimates its being 
more agreeable to reaſon, and that Mr. Malcolm's is not general, inaſmuch as it: 
cannot be applied when the prices only are given, To the latter part of this 
charge I agree with Mr. Welſp, if he means it cannot be applied to the diſcovery 
of a barter price for the monied man, ſo compounded out of tho two conſiderations 
of his giving part money and part goods, as to let the other perſon get no 
advantage of him, But as this (beſides being a queſtion of very ſmall moment) 
ſeems a different enquiry, and conſequently requires a different proceſs in the 
ſolution, than what Mr. Malco/m's rule was intended for, I cannot ſee any fault 
there is in it its not including it. As to the reaſonableneſs of the two methods 
(where both are applicable) I beg leave to obſerve, that if there be any reaſon in 
going upon the expreſs ſuppoſition of the queſtion, Mr, Malcolm's has the prefer- 
ence. For what is paid for in ready money ſhould certainly be had at a ready 
money price, or elſe the diſtinction of terms is loſt in the very article, where e- 
very thing is ſuppoſed to depend upon them. But the old rule ſuppoſes all the 
goods, as well thoſe for which ready money is received as the other, to be delivered 
at the barter price, and hence is obliged to make the party thus impoſed upon raiſe 
his barter price in ſuch a manner, as to take off the effect of the other's exaction, 
and from this I appeal to any reaſonable perſon if Mr, Malcolm was not pretty 
right in obſerving of the old rule, that This method is a ridiculous going round 
about to no purpoſe, and committing two errors, or doing two pieces of injuſtice, 
that one may correct the other, when there is a more ſimple and natural way 
of doing.“ But not to lay too great a ſtreſs upon a thing of ſo little conſequence, 
we ſhall ſubjoin both rules, (equally true upon the ſuppoſitions abovementioned) 


and then leave the reader to the choice of that, which he can the eaſilier compre- 


hend, and reconcile to is notion of this kind of queſtions, —The old rule is © Sub- 
tract the money received both from the ready money value, and the barter value of 
his goods, who received the ſaid meney, and then proportion the other man's price 
to theſe remainders. Mr. Malcolm's rule is © Make A deliver goods to B at the 
ready money price for the ſum received, and then find how much of B's goods (raiſed 
in the ſame proportion as A's) are equivalent to the remainder of A's goods.“ 
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As to the other part of the queſtion the anſwer is thus found. 


If 12s. become 13s. 64. what will 8 pence become? 
8 


12) 108 — 


— 


9 pence, the proportionable barter price for the ſugar. 


7. A has currants worth 4 pence per pound, but in barter charges 
them 6 pence, and alſo requires + of that in ready money. B has 
candles at 6s. 84. the dozen, and he in barter charges them but 7s. 
ſhould theſe perſons deal together for the value of 20/. how much 


muſt A get of B? 
If 64. become 4d. what will 200. become? 


24. (leſs) is of 64 the 3) 20 
| | 8 143 


4. 13 6 8 what A's currants coſt him. 


If 75. become 6s, 84. what will 100. 


20 


200 
80 


7) 16000 


— — 


12) 22855 


240) 190 5 
9 10 55 What B's candles coſt him. 


10 


Mence - - - - - 19 10 55 is what in effect he gave 
WA — 13 — 2 Sgt 


* — — — — 


difference - - - - - = - - 6 3 93 is what A got che better of 


B or the anſwer. — 


8. A 
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8. A has 40/6. of cloves at 6s. per 15. which he charges at 7s. 64. 
in barter with B, who has velvet at 20s. per yard ready money. 
Neither of them know any thing of accounts, but however they a- 

at laſt, that A, in conſideration of having + of his barter price 


| In caſh, ſhall diſcount 10 per cent of it, and that B's velvet ſhall be 


reckoned at 225. per yard. The queſtion then is what velvet muſt 


be delivered by B, and what he will in reality loſe by the agreement ? 


If 100/. become gol. what will 75. 64. become? 
d. 


| 5.6 
| 108. (leſs) is of 100/, the 26) 7 6 
W 9 
Hence 6 9 is A's barter price when 10 per 
cent is deducted. — : 


| 3. d. ö 
Again—If 116. of cloves give 6 9 what will 40/6. give? 
4 


1 3 
10 


Therefore 13 10 — is the value of the cloves at the 
ſaid barter price. | 


55. is of 20s, the 4) 40 


25. 64. is of gi. the 2) 10 
5 


Farther. 40/4. ofclovesat7s. 64. per Ih. come to 151. the 4 of whichis 5/. 
13 10 
» 


Hence L. 8 10 is what B is to deliver A in velvet. 


Therefore —If 225. buy 1 yard what will C. 8-10 buy? 
8 20 


22) 170 (7 r yards — the 
quantity of velvet B delivers. E , Ove? 


'F: | Again 


ter bargain, and how much? Anſwer, A's goods are worth 15/. 
and B's 14/. Therefore B has the advantage by one pound. | 
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Again—lIf 225, become 207. what will 1 70s. become? 
| | 20 


22) ww (20) 15]4 62 
f Co 9 
. 7-14-56 The ready 


money value of B's velvet. 


40 
3 


Alſo 40/b. of cloves at 6s. per 1b. comes to 121. the real value of 
A's cloves. But 5. in caſh and J. 714-6 in goods, amount to 
C. 12-14-62. Therefore it appears that B loſes 14s. 624. by the 
agreement. | | 


Practical Queſtions. 


A 


1. A would exchange 10. 22rs. 263/6. of pepper, worth 27. 1d. a 
pound, with B, for cotton worth 104d. per 16. How much cotton 
muſt B give A for his pepper? | Anſwer 4C. 12r. 174. 
2. Two men barter, A and B. A hath 249 gallons of brandy at 
55. 44. ready money, for which B would give ham checks which he 
rates at 275. 5d. per piece, I deſire you'll tell me how many pieces 
B muſt give A for his brandy ? | | Anſwer 484g. 

3. 20 bags of hops each 3C. 29rs. bartered for 336C. of Brazil 
wood at 18s. per C. I demand what the hops were ſold at per C? 

Anſwer C. 4-6-43. 

4. A hath 608 yards of cloth worth 14. per yard for which B 
gives him C. 125-12, in ready money, and 85C. 22rs. 24/6 of bees- 
wax, the queſtion is, what did B reckon his bees-wax at per C. 
weight? Anſwer C. 3-10. 

5. A hath linen-cloth worth 2od. an ell ready money; but in 
barter he will have 2s. B has broad-cloth worth 14s. 64. per yard 
ready money, at what price ought the broad-cloth to be rated in 
barter ? Anſwer 17s, 43d. 

6. A hath 100 yards of kerſey at 3s. per yard ready money, which 
he barters with B at 3s. 6d. taking ſmall hair-buttons at 15 pence 
per groſs, which are but worth 12 peck How many groſs of but- 
tons will pay for the kerſey, and whether does A or B get the bet- 


CLass 


hd. aa. 
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CLass II. 2 


1. A and B barter; A hath 320 dozen of candles, at 45. 6d. per 
dozen, for which B gives him 3o/. in money, and the reſt in cotton, 
at 8 pence per pound; I defire to know how much cotton B gave A 
beſides the money? Anſwer 5C. 32rs. 16/6. 

2. How many reams of paper at 332d. per ream mult B give 
A for 37 pieces of Iriſh cloth, which is worth 32s. 44. per piece? 

. Anſwer 42833. 

3. C has candles at 6s. per dozen ready money, but in barter he 
will have 6s. 6d. D has cotton at 94. per pound ready money; I de- 
mand what price the cotton muſt be at in the barter? Alſo how 
much cotton muſt be given for 100 dozen of candles? 

Anſwer, the cotton is 924. per 16. in barter, and the quantity will 
be 7C. o2rs. 1616. | | 

4. A has 210 yards of cloth at 4s. per yard, which he exchanges 
with B for large ſpoons at 5s. and tea ſpoons at 25. each; being wil- 
ling for every 2 large ſpoons to have 5 tea ſpoons. How many 


ſpoons of each ſort muſt he have for his cloth? j 


Anſwer 84 large and 210 ſmall, 
CLass III. 


1. Two merchants A and B, barter with one another thus, A has 
43 yards of broad cloth, worth gs. 2d. per yard, but in barter he 
will have 115. a yard. B has ſhalloon, worth 25s. per yard, which 
he charges at 2s. 64, How much ſhalloon muſt A receive for his 
cloth? and what does he gain or loſe by the bargain? 

Anſwer, A receives 1895 yards, and loſes 158. 94d. by the bargain. 

2. A with an intention to clear 30 guineas, in a bargain with B, 
rates hops at 16d. per /b. that food him in 104. B apprized of 
that, ſets down malt, which coſt him 20s. a quarter, at an adequate 
price: How much malt did they contract for? Anſwer 420 buſhels. 


FELLOWSHIP. 


Definition. 


HIS is in general à rule, by which merchants trading in company 
with a joint flock, adjuſt in @ reaſonable manner every perſon's 
ſhare of the gain or loſs, It aiwides itſelf into © two kinds, uſually 
called Simple Fellowſhip, and Fellowſhip with Time, of which in 


Fe 


their order.“ 


'T 2 I. Simple 
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I. Simple Fellowſhip. 


Definition. 
« This is aulien different ſtocis are employed for any certain equal 


time. 
5 


By the Rule of Three divide the gain or loſs in proportion to their 
reſpeFive fiocks, ſaying, 
As the whole flock, 
I to the wwhole gain or boſs; 
So is each man's particular flock, 
To his particular ſhare of the gain or loſs,” 


Examples. 


1: Three men company, A put in C. 505-5, B put in L£.709-10, 
C put in 897/. and at making up their accounts, they found they 
had gained . 400-8-4; now I demand each man's part of the gain? 


£. 4 
$00 8 
709 10 
897 — 
2111 15 


If C. 2111-15 gain f. 400-8-4 what will L.505-5 gain? 
bo 20 | 


42235 8008 
96100 
10105 


42235) * (12) 22992 42135. 
| Co | 
2]o) 19106 
| £-95-16-0233532 A's ſhare. 


If 


This can need no explanation, 


OF ARITHMETIC. 141 


If 42235. gain 96100 d. what will £,709-10 gain? 


14190 | 20 
42235) Bs” i (32287 14190 
C. 


12) 32287 47334 
2[o) 269[0 


L. 134 10-5 43535 B's ſhare. 


— 


If 422355, gain 961004. what will 897/. gain? 
| 17940 20 


42235) 1 (40820 17940 
c. : 


12) 40820 23.22 


20) 34o]1 8 
L.170-1-8 r C's ſhare, 


The laſt ſtating in theſe queſtions will moſtly be needleſs (if the 
arithmetician can depend on his work) for the ſum of all the gains, 
except one, taken from the whole, muſt leave that one. But if he 
thinks proper to carry the work through, he will have an opportunity 
of proving it, for all the particular gains, when added, muſt exactly 
males up the whole gain.— Thus in the above example. 


| £6 4-6 
A's ſhare is 95 16 — 234%? - 233860} __ 
B's Do. - 174 10 7 47553 17555 Rems. when added 
C's Do. - 170 1 8 #27 1300 make the diviſor; 
hence 1d, is carried 


Whole gain 400 8 4 Proof. 42235 j for them, 


As it will always be the caſe, that the ſum of the remainders will 
make ſome number of times the diviſor (if all the middle terms be 


reduced alike) they muſt be carried for accordingly. 
| : 2. Three 


— — — — 


—— —— 


| 
| 
| 
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2. Three perſons make a joint ſtock of which A put in C. 184-10, 
B put in £.96-15, and C, £. 76-5, they trade and gain C. 220-12; 


what muſt each perſon have of this gain? 


#- 
* 10 
90 15 
76 5 


357 10 


If C. 357-10 gain . 220-12, what will C. 184-10 gain? 
0 20 20 


7150 441 3090 
3690 


—ͤͤ —— 


7150) 5 (22765. 555 OR C. 113 
Co ; 


If 7150s. gain 4412s. what will £.96-15 gain? 
| 20 
1935 


7150) 8537220 (11945 Tre - - - OR L. 59 
Co 


If 7150 gain 4412s. what will C. 76-5 gain? 
1526 20 


152 


5 
7150) 67algeo (9415.45 - - OR L. 47 
: Co 


16 715 A's ſhare 


14 75 B's ſhare 


1 N C's ſhare 


J. 220 


12 — Proof. 


3. Four merchants in partnerſhip A, B, C, and D put in 180/. 


0 


mare of the gain? 


8 350l. and 430l. reſpectively for 5 years certain, and at the end 
that time they find they have gained 3600. what is each perſon's 


180 
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240 If 1200). gain 3600. what will 2800. gain? — As ſoon 
350 as this is ſtated, tis eaſy to ſee the two firſt terms may be 
430. reduced, as mentioned in the contractions of the rule of 


— three, one — juſt 3 times as big as the other. Hence 
1200 the queſtion will be readily anſwered thus. 


If 17. gain 3. what will 1800. gain? 
| * 


540 A's gain. 


If 11. gain 31, what will 2401. gain? 


3 | 

— . L. 

740 B's gain. 540 

— — 720 

1050 

I 3504 IS 

If 11. gain 31. what will gain? — 
1 — a” om | 3600 Proof. 


1050 C's gain, 


II II. gain 3). what will 430“. gain? 
Lag gon? 


1290 D's gain, 


In caſes where the ſecond term may be divided exactly by the 
firſt, without a remainder, as the above, the quotient is called a 
common multiplier, and the work evidently then becomes exceedin 
eaſy. Now by decimals this multiplier may always be found (if 


thought proper) which renders them very uſeful in all queſtions of 
the like nature, 


4. Two men company, A put in /. 302-57, and they gained 
L. 150-15 of which B's part came to £.87-11-4, I demand from 
this how much B put into company ? 


150 


— —ͤ—ͤA — — 
d * * 1 « 
—_— — - 
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£; + E 
159 15 — Wholegain, 
87 11 4 B's gain 


* ——— 


63 3 8 A%s gains 


If T. 63-3-8 require C. 302-7 ſtock, what will C. 87-11-4 gain? 
20 20 . - 


1263 6047 
12 21016 


15164 ) 2 (zlo) 8380 Ne · 
| | Cs ; 
£-419- 0 Peper. Anſwer, 


5. Three perſons enter joint trade, to which A contributes 210/. 
B 3127. they clear 1401. whereof £.37-10 belongs of right to C. That 
perſon's ſtock and the ſeveral gains of the other two are required? 


„ : 1 
140 — whole 210 
37 1o C's gain | 312 


102 10 The ſum of A and B's gain. 522 Do, ſtocks. 


If 5221. gain G. 102-10 what will 210). gain? 
2 


O 
2050 
210 
522) 430500 (2) Seit 9 45% 
A £+41-4-9 +32 A's gain. 
„ 
102 10 


If 
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f | 
If £.102-10 gain, require 5220. ſtock, what will C. 37+10 require? 
20 J 20 


: —— j 


2050 — 7 


0 
— 2050) 391500 (C. 190-19-6 229; 2 ſtock. 
Et ts 


6. Three partners A, B, and C, gain in a bargain C. 12-10, 
whereof it is agreed, that for every 2s. A has, B is to take 3s. and 
C 5s. required each perſon's ſhare? f S 
If 10s. give C. 12-10 what will 2s, give? 


10) 12 10 


1 5 Common 2d. term. 
2 


| 3 


L. 2 10 A's. ſhare. | 


ED 
* EP A 2. 10 
LS 4 „„ 
3 5 Q-0-8 
3 15 B's ſhare, 6 5 C's ſhare. 12 10 Proof, 


Beſides queſtions of the nature of the above, this obvious method 
of dividing money in certain proportions, may include ſome others, 
like the following one, which, tho' not altogether agreeable to the 
title, will fall in here better than in any other place. 


7. Three men hired a ſhepherd to keep their ſheep, and were to 
give him 45554 the firſt committed to his care 340, the ſecond 
710, and the third 876, now I demand what each man ought to pay? 


540 
710 : 
876 


2126 


U es Io 
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If 2126 require C. 7-15 what will 540 require? Auf 19 212 · 


. 710 Anſ. 2 11 2428. 
If 2126 —_— 876 — Anſ. 3 34118. 
Prof 1 
Practical Queſtions. = 
CLass I. 


1. A, B, and C, trading to Guinea, with 480/. 680/. and 840/. 
in three years time gained 10101. How much is each man's ſhare 
of the gain? Anſwer, A, C. 242-8, B, C. 343-8, and C, C. 424-4. 

2. A's ſtock is C. 16-4-6, B's is C. 20-8-9, C's C. 36-59; they 
loſe by trade C. 18-4-9, required each man's loſs ? 

Anſwer, A's CL. 4-1-1, B's £.5-2-24, and C's C. 9-1-5. 

3. Three merchants A, B, and C, trading together, gained LF. 516- 
10-10, A put in £,816-12-6, B put in £.913-10-10, and C put 
in C. 407 9-8. I demand what was each man's gain ? 

Anſwer, A 45 197-6-7- mf, B C. z20- 14-1142 113373, C 

98-9-31 444878 | 
£ . 8 A, B, and C, un their monies to make a 
ſtock of 12400). - with which they traded, and gained 2480/. of 
which A gets 686/, B 870/. and C 924/. what was each merchant's 
ſtock at firſt ? Anſwer, A's 3430l. B's 4350l. and C's 4620/. 


CLass II. 


1. In an article of trade, A gains 14s, 64. and his adventure was 
35s. more than B's, whoſe ſhare of profit is but $5. 64. What are the 
particulars of their ſtock? Anſwer, A's C. 4-4-7, and P's J. 2-9-7. 

2. Four failors, A, B, C, and D, join together, aud buy 150 
gallons of brandy for C. 22-10, of which A paid C. 7-10, B . 6-15, 
C £.5-5, and D 3/. How many gallons then ought each man to 
have to his ſhare? Anſwer, Ago, B 45, C 35, and D 20 gallons. 

3. Two men company and put in together £.703-13, with which 
they gained a certain ſum, whereof for every 36/. A had, B had 
J. 44-10; now I demand how much each man put in apart? 


Anſwer, A £.314-13-6- P, B . 3388-19-53 ff 
CLass III. 


1. A and B venturing equal ſums of money, clear by joint trade 
154/. By agreement, A was to have 8 per cent, becauſe he ſpent 
his time in the execution of the project, and B was to have only 5 : 
The queſtion is what was allotted A for his trouble? 


Anſwer £ 35-10-94 nearly. 
2, Three 
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2. Three men A, B, and C, trade together a little while, and 
gain {.48-13-4. A put in at firſt 2200. and B and C together, put 
in 332/. now B's ſhare of the gain was C. 18-5; what then did A 
and C gain, and B and C put in reſpectively? 


Anſwer, A's gain was /. 19-9-4, and C's gain L£.10-19, B's 
ſtock . 206-5, and C's ſtock 2 g 


II. Fellowſhip with Time. 
. Definition. 
& Th; is when different (or equal) flocks are employed different times,” 
* Rule. ; 


& Multiply each man's ſtock into the time of its continuance, and then 
proportion rhe gain or loſs according to thefe products, by ſaying, 


As the total ſim of the products, 
1s to the whole gain or loſs; 


So is each man's particular product, 


To his particular ſhare of the gain or loſs.” 


Examples, 


1. A and B make a joint ſtock. A E. in 2501. for 3 months, 


and B, 3251. for 4 months; they gain . 102-10, what each man's 
ſhare of the gain? 5 


250 329 


750 

3 4 1300 
759 A's ſtock and time, 1 300 B's Do, 2050 Sum. 
U. 2 AN 


*The reaſon of this will ſoon be made pretty clear. For as money is a thing, 
that is ſuppoſed to be turned to a daily account, as to profit, whether in trade or 
put to-intereſt, it is plain on this ſuppoſition, that any ſum, as 250/. in the firſt 
example, imployed 3 months is the fame thing, as 3 times that ſum, or 750/, en- 
gaged for 1 month.,——Again, 325/. for 4 months is the ſame thing as 4 times as 
much, or 1300. for 1 month, Now having found out a method of bringing the 
time of continuance to an equality, as it were (i. e. x month) the gain muſt con- 
ſequently (as in the laſt article) be divided in proportion to the ſtock, that is, in 
proportion to the above products. The reaſon of the rule therefore is evident in 
this inſtance, and muſt conſequently hold in all others, that are ſimilar, 
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As 2050 is to C. 102-10, ſo is 750 to A's gain! 
20 


2050 allo) 7510 | 


3 ͤ 


L. 37-10 A's gain. 


As 2050 is to 2050 ſo is 1300 to B's gain. 
ao) 130ſo - 
651. B's gain. 


37 10 
68 — 


JL. 102 10 Proof. 


2. Three perſons make a ſtock, the firſt puts in 96“. for 3 months; 
the ſecond 587. for 14 months; the third 4o/. for 22 months: They 
gain 240/. what is each man's ſhare of the gain? ; 


768 

96 58 40 812 
8 . 22 880 
768 | 812 880 2460 


As 2460 is to 240l ſo is 768 to the gain of the firſt, 
| 240 | 


2460) * (L. 7418-6 425. 
Co 


As 2460 is to 240). ſo is 812 to the ſecond Do. 
| 240 


2469) > 0g (£479-4-4 358 
Co 


As 2460 is to 240). ſo is 880 to the third Do, 
240 


2460) 211200 ( £.85-17-0 248. 
Oc. 7 


1. 74 


OF-ARITHIMETIC. : 149 


5. 5. 7 5 
1... 24 
2 1+ 4 358 
3+: e ee 


240 0 O Proof. 


—— — 


3. A and B were in company thus; A had 50l. in ſtock for 10 
months, and B had his ſtock in for 8 months, their gain was in pro- 
portion as 2 to 3, what was B's ſtock? | | 


d gol, 
5 10 | 
500 A's ſtock and time. Then, As 2 isto 3 ſo is 500 to B's Rock and time. 
, 2) 1500 


934 B's ſtock. 


8) 750 


4+ A gains 201. in 6 months, B 18/, in 5 months, and C 281. ia 
9 months, whoſe ſtock is 72/. what are the ſtocks of A and B 


72 


648 C's ſtock multiplied into his time, 


Then: As 28). is to 648 ſo is 20. to A's ſtock and time: 
20 


8) 12960 (4622 
2 Mr (4627 


6 4627 
7 7 


Hence 42) 3240 (7754; A's ſtock, | 
* Ac 
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Again. As 28“. is to 648 ſo is 18/, to B's Do. 
18 


28) 11664 (416+ 
2 


5 4165 
„„ 


Hence 35) 2916 (83 531. B's ſtock. 


5. Three merchants went partners 18 months; A put into ſtock, at 
firſt 200. and at 8 months end he put in 100/. more, and two mouths 
after that, he put in 500. more; B put in at firit 550. at 4 mouths end 

he took out 140/. and at 3 months after he took out 110. more: C 

put in at firſt 600/, at 2 months end he took out 250¼. and at 12 
months after he put in 3zo0l. At the expiration of che time they 
find they had gained 526“. what was each man's juſt ſhare ? 


200 300 
100 50 
1600 
200 300 350 600 
8 2 8 2800 | 
1600 600 2800 5coo A's ſtock and time. 
550 41a 
140 110 
3 e 2200 
550 410 300 1230 
4 3 41 3390 
2200 1230 3300 6730 B's flock and time. 
600 350 
250 300 
1200 
600 350 650 4200 
= I2 4 2600 
1200 4200 2600 8000 C's ſtock and time. 


$000: ] 


200 
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5000 
6730 
8000 


19730 Sum. 


— — 


As 19730 is to 5261. fo is 5000 to A's gain. 
| 5000 


— ne de ren 


19730) 2630000 { £.133-5-11 3555+ 


As 19730 is to 5 26. ſo is 6730 to B's gain. 
| 6730 | 


19730) 3539980 ( £.179-8-5 - 


As 19730 is to 5261. fo is 8000 to C's gain. 
8000 


— —— 


19730) 4208000 (L. 2135-1 1893. 


„ 
A's 133 5 II 357% 
B's 179 8 5 Toys 
C's 213 5 7 1875s 


526 — — Proof, 


A fingle inſtance of another kind evidently anſwered in a fimilzr 
manner, 


6. A, B, and C, hold a piece of ground in common, for which 
they are to pay C. 36-10-60. A put in 23 oxen 27 days, B 21, 35 
days, C 16, 23 days, what ought each man to pay of the ſaid rent? 


621 

23 21 16 735 
27 35 23 368 
621 735 368 1724 


As 


F 1 £ 

i 

| 
| 
| 
iD 
| ; 
I 


As 1724 is to 36 10 6 ſo is 735 to B's ſhare i.e. 15 11 f 
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7 * 5. d. f £. 4. 4. 

As 1724 is to 36 10 6 ſo is 621 to A's ſhare i. e. 13 3 12 775 

128 

17 2 

Proof 36 10 6 


— 


As 1724 is to 36 10 6 ſo is 368 to C's ſhare i. e. 7 15 11 


Scholium. 


After all, this article is only ſpeculation, as in real trade difference 
of time I believe can ſeldom happen. However as it is a poflible 
caſe, and the reaſoning upon it juſt, and of a kind that is very fre- 
quent, and uſeſul in many other things, tis not amiſs to conſider it. 

Several authors under one of theſe heads inſert queſtions in Fa@or- 


| ſhip, as they call it, or what relates to _—_— the profits of a 


erſhip, in which one acts the whole, and values his ſervice at 
ſo much. But as they vary in their reaſoning upon it, and have 
gone no farther towards an equitable ſolution, than what would 
readily occur to the perſons in their engagements, tis perhaps as 
well to let it reſt there. 


Practical Dueſtions, 
CLass I. 


1. Three perſons A, B, and C, compoſed a ſmall joint ſtock of 
gol. thus: A had in it 207. for 3 months; B zol. for 5 months; and 
C 4ol for 7 months; their gain in all was C. 57-3-4, what was each 
man's ſhare of it? Anſwer, A's 71. B's C. 17-10, and C's C. 3213-4. 
2. A put into company 640/. for 5 months, B 4oo/. for 6 months, 
and C 590l. for 8 months. They gained 5o0/. what is each perſon's 
Hare of it? Anſwer, A's £.155-0-94 Fenz, B's C. 116-5-63 .232., 
and C's C. 228-1397 2375+ - 
3. Three ſhepherds take a piece of ground for j. 200-10, in which 
A put 860 ſheep for 7 months, B put 750 for 6 months, and C, 
500 for 4 months: What ought each man to pay of the above rent? 
Anſwer, A g6l. Pr, B 721. 5535, C 321. +325. 
4. Three merchants join in trade; A put in 4oo/. for ꝙ months; 
B, 680/. for 5 months; C, 120/. for 12 months, but by misfortune 


| loſe to the value of 500/. what is each man's ſhare of it? 


Anſwer, A's £.213-5-44 $34» B's £-201-8-5- 45+, and C's 
£+85-6-14 L | 


CLass II. 


1. A, B, and C, jointly raiſe a ſtock of 4600/. A's part thereof 
continued in 8 months, B's 6 months, and C's 4 months; their total 
in was Zool. of which A's dividend was 4001. B's f. 266-13-4, 

E.. 133-6-8, what did each perſon depoſite at the firſt ? 
| Anſwer, A put in 1800. B, 1600), and C, 1200/, 


2. A 


OF ARITHME TIC. 153 


2. A puts in zol. for 30 months (each 30 days) and 10 days; B 
puts in 40/. for 20 months and 15 days; C puts in 60/. for 16 months 
and 5 days; they gain C. 67-10, and each man's part of it is required? 

Anſwer, A's {.22-15, B's £.20-10, and C's f. 24-5. 

3. Three men company, A put in £.519-10 for 85 months, B 
put in H. 706-15, for 10; months, C put in £.876-5, for 123 
months; they gained /. 303-3; what was each man's part of the 
ſaid gain? Anſwer, A L. 58-12 3533348, B L. 96-3 44533535, 
and C C. 148-6 4514355, | 

| CLass III. 


1. In a joint trade B putteth in 200. more than A; B continueth 
his ſtock but 5 months, A 74; they gain alike; what money had 
each of them in ſtock? _ Anſwer, A, 4001. B, 600]. 

2. A puts in 1681. for 5 months; B puts in a ſum of money for 
8 months, and C 400. for a certain time; they gain gol. whereof 
A muſt have 181. B 121. and C 60. how much was the ſtock of B? 


and how long was C's ſtock in company? 


Anſwer, B's ſtock 70/l. and C's time 7 months, 


INTEREST 
= Definitions. | 


« YNTEREST 7s the gratuity allowed the lender by* the borrower 
for the uſe of any ſum of money at ſo much per cent per annum, and 


for ſuch a determinate ſpace of time. 
Principal 7s the money lent, for which intereſt is to be received. 


Rate is the ſum agreed on fer cent per annum between the parties, 
Amount, 7s the principal and intereſt added together,” 


Intereſt reſolves itſelf into two kinds, on different conſiderations, 


called Simple and Compound. 


I. Simple Intereſt. 
Definition, : 
& This is what ariſes from the continuance of a ſum of money lent for 


a certain time (greater or leſs) in the proportion of jo muck per cent per 
annum. | 


£9 4 ; | Rule. 


* By act of Parliament this rate is not to exceed 5/. per cent per annum. 
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* Rule. 


Find the intereſt of the principal for one year by the rule of three, Then 
from the reſult, by the method practice, may be found the intereſt, for 
any time greater or leſs, if it be given (as is moſt common) in years and 

+ calendar months.” 


| Examples. | 


1. What is the intereſt of C. 249-16-8 for 74 months at 5 per cent 
per annum? 


If 100/. give 5/. what will L. 249 16 8 f give? 


45 5. d. SF 


6m. is of 1y. the | 12 9 10 One year's int. 12 [49 3 4 
20 
14 is of 6m. the! 6 4 11 N 
1 11 9183 
12 
C. 7 16 14 Anſwer, — 
— | 10 | 00 


* 


2. What is the intereſt of C. 5 30-16-8 for 8 months 43 per cent 
per annum: } 


4) 530 


* This rule can need no explanation, beſides the work itſelf, 
+ {he months, whereof 12 make a year, 

1 in real buſineis pence (and farthings) are neglected in intereſt, diſcount, &c, 
as of mall moment, and oſten the ſhillings alſo, or elſe taken in at 10 ſhillings, 
juſt as they are of worth, And in the main, the odd pence and farthings in the 
data Of many queſtions in this work are a little improper upon ſuch like conſider- 
ations, except we urge, Hat in teaching theſe ſciences, examples may be propoſed 
difhcult and tedious (in any ſhape) purely to inure the ſtudent to calculation, and 
to make tie others of a leſs perplexed nature, which he will chiefly have to do with 
afterwards, appear the more eaſy to him &c. 
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£ : uy d. 
® 2) 530 16 8 
55 4 
*. | E 95. 4. | we 2 
hen 6 | &: | 25 4 32 Intereſt for one year. 2123 6 8 
for | 2) 265 8 4 
nd 2 | 3 | 12 12 14s 132 14 2 
11114 4 — — 
*4 | 10 6 25 122: -9. 2 
: 20 
4 22 
* 12 
al a 
4 
200 
4 * 


3. What is the intereſt of C. 64-17-8 for 3 years 4: months at 
4 per cent per annum? | | 


| | £5 Fo d. 
m. . 64 1 
4 | 4+ | 2 11 10% Intereſt for one year. 4 
eee 259 10 8 
7 15 3 20 
at 1 | 7 7 3s view 
2 1+ | | 11490 
— | 12 
8 15 1+ Anſwer, — 
4 
2] 52 
; 
4 4. What i is the intereſt of L. 140-15 for 5 years 64 . at 44 
d per cent per annum? 
d 
, X 2 3) 140 


The method is ſo eaſy, that the ſtatings need not be wrote, 


156 A FRN 


. 
9 149 15 
| 4 
Ms £4; 6 
6 | + | & 13 8+ Intereſt for one year. 563 — 
5 7 
; = 9 
33. 8 or 
L431] -3 6:16: 651686 11 3 
8 4 20 
17 Anſwer. 131.71 
5 . - 2 
855 
4 
x | 20 


In ſome caſes it is cuſtomary to conſider the time elapſed different 
ways; as in computing the intereſt on the public-bonds of the Sourh- 
fea, and India Companies, Ec. the time is generally taken in months 
and days, and on Exchequer bills, in quarters ofa year and days. Now 
as the months and quarters differ ſome little matter in length, the 
ſame actual time elapſed may by this means be eſteemed differently, 
and conſequently effe& the reſult proportionably. Therefore in com- 
pliance with this, and to extend what is ſaid above to theſe caſes, 
we muſt next ſhew, 


«© The method of computing intereſt for days,” 


* Rule, N 


&« Multiply the principal by the rate, and that product by the number 
of days; the laſt product divide by 36500, and the quotient is the anſwer.” 
| | | : Examples „ 


* The queſtions reſolved by this rule are alſo very naturally anſwered by two 
ſtatings in the rule of three, and on comparing the methods the above will readily 
appear to be drawn from them, Thus in the firſt example that follows, the 
firſt ſtating would be, 


If 100. give 57. what will £.419-3-6 give? 
The anſwer to which we will ſuppoſe A. This done the ſecond ſtating would be, 
| If 365 days give A what will 54 days give? 
Now A, which is to be multiplied into 54 is (from the firſt) the product of the 
principal and rate divided by 100. But ſuppoſe the operation of dividing by 100 


was omitted, and that A ftcod for the product of the principal and rate only, 
then would A when multiplied into 54 (in the courſe of ſolving Ithe itating) give 
2 


RN ww WU 


nt 
h. 
hs 
WW 
he 
*,. 
1 
Sy 
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Examples. | 


15 Required the intereſt of £.419-5-6 for 54 days at 5 per cent 
per annum? 


365 loo) * (12) 744 
c. 
20) 612 
L. 32 Anſwer. 


— — 


2. What is the intereſt due upon an India- bond of 500. value, at 
3 per cent per annum, from the zoth. of September 1763 to the 
18th, of June 1764. ? (t e. 8 months and 18 days). 


m. 4 . 2) 5,0ool. 
6 | + | 17 10 Intereſt for one year. | 3 
xj ++ # us 1 5 | 1500 
1 &< 7 250 
11. 13 4 for 8 months. 17 | 50 
17 3 for the 18 days. 20 
10 7 Anſwer. | 10 | 00 


— — 


For 


a product 100 times as much as it ſhould be. But this exceſs may be rectified by 
making the firſt number (365) which is to divide that product 100 times as large 
as it is, or 36500, Now on examining the operations reſulting from this method of 
arguing they will be found to be exactly what the rule dire&s,—Hence its truth 
is demonſtrated, | 
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For the 18 days. 


365 loo) * (175. 34. 


Co 


3. What is the intereſt due upon an Exchequer bill of 450). at 33 
per cent per annum, for 24 years and 67 days? 


M. ” 6 Fo a, | 545 
6 2116 17 6 Intereſt for one year. 2) 450 
2 
4 | . | 5 
N 1350 
1 =) 225 
I 112 10 
46 8 12 for 24 years. 1687 10 
3 117 for 67 days. 20 
L. 49 10 —-＋ Anſwer. 17150 
— —.— 12 
6 oo 
For 67 days. 
. 1687 10 
20 
33750 
G7 


365 loo) 3 (615, 1144. 
; Practical 


cal 
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Pratiical Queſtions. 


 Crass I. 


1. What is the intereſt of C. 284-7-6 for 3 years and 7 months at 
L. 4-10 per cent per annum? 5 Anſwer L. 45-17-12. 

2. What is the intereſt of C. 742-11-5 for 2 years 94 months at 
4 per cent per annum? El Anſwer C. $2-5-113. 

3. What is the intereſt of £.519-10-4 for 4 years 54 months at 
4% per cent per annum? Anſwer C. 104-14-34. 

4. What is the intereſt of C. 1046-11 for 3 years 84 months at 
4% per cent per annum? | Anſwer C. 183-6-15., 

5. What is the intereſt of C. 175-17 for 2 years and 3, at 42 per 
cent per annum? | Anſwer L. 21-15-22, 

6. What is the intereſt of 246/, for 164 days at 4 per cent per 
annum? | Anſwer L. 4-8-5. 

| CLass II. | | 

1. What is the intereſt of C. 397-5-4 for 3 years and 75 days at 
5 per cent per annum ? Anſwer L£.63-13-4. 

2. What is the intereſt of C. 660-15- 8 for 5 years, 9 months, and 


14 days at 33 Le cent per annum ? Anſwer C. 143-8-75- 


3. What is the intereſt of £.47-10 for 44 years and 52 days at 
4 per cent per annum? Anſwer 2 10-9-14. 
4. What is the intereſt of C. 946- 14-10 from July 21ſt. 1758 to 
April 7th. 1764 at 3+ per cent per annum? (i. e. 5 years, 260 days). 
| | | Anſwer L£.189-5-74., 
Ns CLass III. 

1. What intereſt is due on a bond of L£.634-16-4, at 42 per 
cent, from June 15th, 1762, to September 10th. 1764? (i. e. 2 years 
and 87 days). Anſwer . 63-18-10. 

2. A gentleman left his niece by will . 558-15, to be paid her, 
when ſhe came to age with intereſt, at 4 per cent. Now ſhe came 
to age in 5 years 9 months and 21 days; what has ſhe to receive 
in all? | Anſwer C. 688-10-11. 


i es Compound Intereſt. 
Definition. 


& This is when after intereſt becomes due, and continues in the Bor- 
rower's hand it is conſidered as added to the old principal, and making a 
new one for the next year, and ſo on, creating a new principal from year 
to year, for the ſucceeding one, by adding to the old one the intereſt of tliat, 
which went immediately before.” 


* Rule. 


* Tho” it be made unlawful to take compound intereſt (probably as Mr. Mal- 


cem obferves for the encouragement of trade) yet as it is a very equitable con- 


ſideration, and uſually allowed in the theories relating to the purchaſing annuities, 
penſions, &c, and taking leaſes in reverſion, this hint thrown in here may not bs 
amiſs. See Scholium at the latter end of Intereſt by Decimals in the ſecond part. 
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* Rule. 


Find the firſt years intereſt, as per the Iaft, which add to the prin- 
cipal, then find in the ſame manner the intereſt of that ſum, which add a; 
before.—Proceed thus for the number of years required, and then the 
Jam of all the intereſts, or the firſt principal, taken from the laſt amount, i; 
the anſwer ."? 8 


Example. 


What is the compound intereſt of C. 320-10 for 41 years at 5 per 
cent per annum? | 


4x 
2) 19 9 6 th. years intereſt. 
4x 


Principal for 5th. year. 


399 6 1; Whole amount. 
320 10 — Firſt principal. 


1.78 16 Iz Ate a Sas a> L.78 16 i 


Scholium. 


By having any three of the four different terms, principal, rate, 
time, and imereft given, the other may be diſcovered, and in the firſt 
4 > of theſe heads is not hard to do by the rule of three. But as e 


* Every ſtep of the operation explains itſelf. | E 
+ In the inftances of 5 per cent, the intereſt is very eaſily found by taking 20 
of the principal as 57. is the 20 of 100/.—The remains at the end of theſe opera- 
tions are never regarded. 


5 uy FA : OR : 
+ £;) 320 10 — iſt. years pony. ER 4 
16 — 1ſt, years intereſ.. 16 — 6 
20) 336 10 6 2d. years principal. 
16 16 641 2d. years intereſ. 16 16 6: 
£25) 353 7 — 34d. years principal. | 
| 17 13 4 3d. years intereſt. - - - - - - - 7 13 - 4 
2) 371 — 44 4th. years principal. 
„ Ath. years ponies === - - 18 11 — 
2) 389 11 5th. years principal. | 


of 5th. years intereſt 2 ---- 0 14 97 


w_—_— A a whois. 2. 


Fins 
d as 
x the 
f, 15 


per 
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caſe of principal, rate, and time given to find the intereſt (already 
fully illuſtrated) is the moſt common and uſeful queſtion in uſury, 
we think it better to refer the reſt to the ſecond part of this work, 


where the ſubje& is reſumed, and treated in a better method by the 
help of Decimals. : | 


Practical Queſtions. 


CrLass I. 


1. What is the compound intereſt of $50/. for 34 years at 5; per 


cent per annum ? | Anſwer L, 102-12-2 . 
2. What is the compound intereſt of 480. for 6 years at 5 per 
cent per annum ? | Anſwer C. 163-4-101. 


CL Ass II. 
What 1s the amount at compound intereſt of £. 15-10 for g years 
at 3; per cent per annum? Anſwer C. 211-47. 
CL Ass III. | 


What is the compound intereſt of £.57-10-6 for 5 years 7 months 
and 15 days at 5 per cent per annum? Anſwer C. 18-3-85. 


REBATE or DISCOUNT. 
Definition. 


HIS rule diſcovers what preſent money will in equity diſcharge a 
debt due hereafter, or what allowance (called Rebate or Dii- 
count) the creditor ſhould make the debtor for the favour.” 


* Rule, 


« By the rule of three ſay, As 100l. with its intereſt for the time at 
the rate agreed on, is to 100l. fo is the ſum to be paid hereafter, io what 


will pay it at preſent.” Hence the rebate or allowance is the differ- 
ence of theſe two. 


« 


Y Example, 


* The equity of the rule is its reaſon: For a perſon paying money before it is 
due gives the advantage he might have made of it (at intereſt &c.) into his ere- 
ditor's hands; hence the preſent money muſt be ſuch a ſum, as put to intereſt for 
the given time will amount to the whole debt, and this is evidently effected in 
the ſtating. | 

Some indeed find the ie of the whole ſum for the time, and call that the 
rebate, which is always too much: But if a few agree upon it to ſpare the labour 
of an exacter calculation, *tis to be. hoped, the more knowing will not think the 
additional labour there is in the above rule too great a ſacrifice to the juſtice of it. 


- —————————————————————— 
—_—_— . je wo Lun — c 
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Examples. 


1. What is the preſent worth and diſcount of L. 326-5 at 4 per cent 


per annum * in 75 months? 


rs . 
6 | + | 4 Intereſt of 100/. for 1 year. 


2 
— 10 


. 
4] = 


2 10 Intereſt of 100/. for 74 months. 


As £.102-10 is to 100. ſo is C. 326-5 to the preſent worth, 


20 20 
2050 2050) 652500 (L. 318-5 -œc¹ 
£. Li 


326 5 — Sum due. 
318 5 10 Preſent worth. 


7 19g 2 Kebate. 


2. What is the preſent worth and diſcount of . 9 for 28 
855 at 4+ per cent per annum? 


If 555 days give C. 4-8 what will 28 give? 
20 | 


— — 7 


88 
12 


1056 
28 


365) 29568 (81 pence, or 6s. gz. 
7 


cent 


or 28 


As 
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As £.100-6-9 is to 100. ſo is £.549-10-6 to the preſent worth 


20 . | 
2006 | 10990 
12 | 12 
24081 24081) 131886 ( {.547-13-6 
Oc. 
£6 $6 


549 19 6 Sum due. 
547 13 6 Preſent worth,- 


1 17 — Diſcount. 


Practical Queſtions. 


C1488 1. 


1. What is the preſent worth of 1501. payable in three months, 
at 5 per cent diſcount? | Anſwer £.148-2-115: 
2. What is the preſent worth of 75/. due 15 months hence at 5 
per cent? _ Anſwer L. 70-11-9 f. 
3. What is the diſcount of f. 275-10, for 7 months at 5 per cent? 


Anſwer C. 716-14. 
4. What is the diſcount of C. 898-9-7 payable at 14 years, at 42 
per cent? Anſwer L. 56-163. 


C . 


1. What is the diſcount of £.143-17-6 for 2 years and 23 days 
at 5 per cent? | Anſwer L. 13-9-03. 

2, What is the preſent worth of C. 133-10 due in 14 days at 5 per 
cent ? | Anſwer C. 133-4104. 

3. What is the preſent worth of C. 309- 12-64 payable in 8 years 


and 73 days at 54 per cent? Anſwer £,210-8-4. 


CLass III. 


1. What is the preſent worth of a bill of £.6790-1-8z due in 
77 years and 50 days at 44 per cent ? Anſwer L£.4992-5-9. 
2. What is the intereſt and diſcount of £.799-7-7,43 at 4+ per 


3 
cent ? Anſwer, Intereſt C. 28-15-63, and Diſcount C. 27-15-65. 


\ 
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EQUATION 
of Payments. 


Definition. 


15 HEN ſeveral ſums are due at different times from one perſon to 
another, this rule diſcovers a mean (or equated) time of pay- 
ing the whole without injuring either party.” 


* Rule. 


«© Multiply each particular payment by the time it is to be paid in, 
then divide the ſum of theſe products by the whole debt, and the quotient 
is the equated time.” 


Examples. 


1. A owes B-gol. to be _ in 6 months, 60. to be paid in) 
months, and 801. to be paid in 10 months: Required the equated 
time to pay the whole? 

| 6 times 


This rule is founded upon a ſuppoſition, that the equated time is right © when 
the intereſt of the ſum of the debts from the time of the queſtion is equal to the 
ſum of the intereſts of the ſeveral debts from the time of the queſtion to their 
ſeveral terms of payment.” Or, which amounts to the ſame, when the fum of 
the intereſts of the ſeveral debts, that are payable before the equated time from 
their terms to that term, is equal to the ſum of the intereſts of the debts payable 
after the equated time, from that time to their terms.” This has appeared a reaſon- 
able ſtate of the caſe to many, but is not altogether ſo, as is well ſhewn by Mr, 
Malcolm in his Arithmetic, page 616, where he has inveſtigated another rule, that is 
unexceptionable. But as the operations there required are very tedious, and in their 
reſult differ but a very trifle from the anſwer given by this old one, it will always 
be made uſe of as the moſt eligible on theſe occaſions. SY | 

This being premiſed we will next ſhew its truth on the above ſuppoſition.— 
In the example that follows, the uſe of 5ol. for 6 months is the ſame to the debtor 
as 6 times 50, or 3ool. would be to him for 1 month. Likewiſe the uſe of 600. 
for 7 months may be looked on, to him, the ſame as 7 times 60, or 420/. for 1 
month. And, in the ſame manner 801. for 10 months, the ſame as 10 times 80, 
or 800. for 1 month. Hence the uſe of the ſum of theſe i. e. 1520/. in his hands 
for 1 month is ſhewn to be equal to that of the above ſeparate ſums, their reſpec- 
tive times. But the money he owes is in all only 190/. therefore by the rule of 
three inverſe we muſt find a time, when the uſe of 19o/. will be to him equal to 
1520), for x mouth, and the queſtion is anfwered, Now for this the ſtating is, 


If 1520). require x month what will 190/. require? 


and the ſolution (8 months) is got by dividing 1520 by 190.— Hence as every ſtep of 
the above reaſoning agrees with what is directed in the rule, it is proved to be 
right, * | 
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6 times 50 make 300 
7 times 60 make 420 
10 times 80 make 800 


— —— 


190) 1520 (8 months the equated time. 
| 1520 : 


2. A owes B 150). to be paid in 40 days, g6/, to be paid in 53 
on to days, and 3 10. to be paid in 76 days; awry the equated time? 
Pay. 

40 times 150 make 6000 
53 times 96 make 5088 
76 times 310 make 23560 


1 in, | 556) 34648 (62 days the anſwer. 
5 5 


tient 


* 


3. A owes B C. 52-76, to be paid in 44 months, C. 80-10, to be 
paid in 34 months, and £ ſw to be paid in 5 months; required 
the equated time? : | 


ated 5 . „ © 1 
| 9 times 52 7 6 make 471 7 6 
7 times 80 10 — make 563 10 — 
10 times 76 2 6 make 761 F — 


—— 


209 — — 1796 8 


20 20 
4180 35922 
12 es | 
1 zm. d. : 
501 431070 (8-8 OR 4m. $e. takin 
| 30 days to the month. 
Practical Queſtions. | N 


CLass I. 


1. A owes B * to be paid in 2 years, and 200). to be paid in 
1 year; required the equated time? 


Anſwer, 1 year, 6 months and 2 of a month, 
2. Bowes C 800/, whereof 200. is to be paid in 3 months, 100l. 


at 4 months, 3000. at 5 months, and 200). at 6 months; required 
the 'equated time ? Anſwer, 4 months 18 days, 


3. C 
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3. C owes D L. 12-6-8 to be paid in 10 months, C. 36-11-4 to bo 
paid in 15 months, and £.72-6-8 to be paid in 18 1 ale. 
the equated time:? Anſwer, 16 months 8 days. 


Cass II. 


1. A owes B H. 6-4-8 to be paid in 18 days, C. 12-6-10 to be 
paid in 32 days, . 7-6-2 to be paid in 40 days, aud J. 8-4-9 to be 
paid in go days, required the equated time? Anſwer 355 days. 

2. X owes Y 16/. to be paid in 35 months, 20/. to be paid in 
of a month, 121. to be paid in 6; months, and 501. to be paid. in 23 
months; required the equated time? Anſwer 24 (S8) months, 


Crass III. 


A owes B 249). to be paid in 6 months, but in 13 months pays 
him 60. and in 4 months after that 80/. more, required how 
much longer than 6 months B ſhould in equity defer the reſt? 

Anſwer 3-2; months, 


E 1 U . 


Definitions. 


« F JVD ER this head thoſe queſtions are ſolved, which relate to the 
receiving money in one country for the ſame value paid in another. 
Par of exchange (as *tis called) is the intrinſic value of foreign 
money compared with ſterling. 
+ Courſe of exchange is an occaſional fluctuating value, uſed inſtead of 
the intrinſic one (or par) owing to its being plentiful, ſcarce, and other 
circumſtances of trade and nations,” ey 


Rule. 


& On examination this will be found to be done by an obvious applica- 
tion of the rule of three, and the gth. caſe of practice.“ | 
| ies This 


This is generally ſome piece of coin expreſſed in pence of ours, except in part 
of the Low Countries, with whom the exchange is in pounds ſterling. 

+ That country tis obvious, in whoſe money the courſe of exchange js reckon- 
ed, has always a greater advantage the lower it runs. : 


| be 


red 
ys. 


> the 


ther. 


eign 


ad of 
other 


lica- 


This 


1 part 


ckon- 
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This ſubject of P is very * extenſive, but as the method of 
ſolution is pretty general, it will be ſufficient to illuſtrate it in the 


chief places, with which England exchanges, as follows, under each of 


which are given the common tables of currencies, the par of exchange, 
limits of the courſe, and other neceſſary requiſites and obſervations, 


1.+ LONDON with AMSTERD AMandall HOLLAND. 


«© At Amſterdam and Rotterdam (the chief places of trade and ex- 
change in Holland) they keep their accounts generally in guilders, ſtivers, 
and penningens, and exchange with London in pounds I F lemiſh (aui 
are ſubdivided in the ſame manner as pounds ſterling ).” 


The following © zable ” contains the chief money of exchange 
in theſe parts. | 


ſs penningens - - - - = = } groot, penny (or denier de 
2 groots (or 16 penningens) 2 f ſtiver. groſs) | 
6 ſtivers (or 12 pence) - - \ © ſchilling. | 
20 ſtiver = - «- = - = - E guilder (or florin). | 
24 guilders - - - - = - - 1 & | rix-dollar. 


6 guilders (or 20 ſchillings) ] {pound Flemiſh. 


In Holland there are two forts of money called bank and current. 
The bank is paid into the Bank (at Amfterdam) but the current paſſes 
among the inhabitants, and is of a worſe kind, tho" flill divided in the 
Same manner. Hence as the exchange with England is negotiated in bank 


money, and perhaps received, or equated with ſome other part in current, 


it will en happen in the courſe of buſineſs, that theſe muſt be changed 
one into another. Now the difference of theſe is called the agio, and is 


reckoned at ſo much per cent: Hence the two following rules for this pur- 


poſe abovementioned eaſily occur. 


1. To turn current money into bank (or banco, as *tis moſtly called). 


Rule, —4s 100 (any thing) with its agio added to it, is to 100, 
fo is any given ſum current, to its value in bauco, | 8 


: | 2. To 


* Zo extenſive, that it would of itſelf require a volume to take in all the par- 
ticulars that belong to it. But thoſe who are deſirous of being farther acquainted 
with theſe calculations, the nature of tranſacting hs, adjuſting arlicrations, and 
other things of the ſame kind, may meet with as much ſatisfaction in Poſtletbvayt's 


Di#ionary of trade and commerce, the Britiſh Negotiator, or the Neg«tiator s Magazine, 
as can be had from books alone. 


+ Or England in general, 


The pound Flemiſh, like the pound ſterling, is imaginary, as are moſt moneys 
of exchange and account, equated in theſe negotiations, 


— 
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2. To turn banco money into current. 


RNule.— A, 100 7s fo the agio, /o is the banco, to a certain ſum, 
aullici added to it gives the current. 


Par is 37 y ſchillings Flemiſh for 1 pound ſterling, cows of ex- 
change from 335. 44. to 37s. 6d. and agio from 3 to 5 per cent. 


Examples. 


1. In £.754-10 fterling how many pounds Flemiſh, exchange 
at 33s. 64? | . 


This may be anſwered by the rule of three, or rather by the gth. 
eaſe of practice. | 


10s. is of 10. the + | 754 10 at 33s. 64. per. 
25. 6d. is of 10s, the] + 377 5 
1s, is of 101. the j | 


„„ 
37 14 6 
L. 1263 15 9 Anſwer, 


2. In C. 1463-15-9 Flemiſh how many pounds ſterling, exchange 
as above? | | | 


If 33s. 6d. become 1. what will C. 1263-15-9 become? 
1 20 


. : ———— U— 


402 | 25275 


— 12 
(1. 75410 Anſwer. 


402) 3033 
Se 


3. In C. 525-15 ſterling how many guilders, exchange at 35, 


100. 


un, 


of ex. 


hange 


100. 
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„ PO # 
ee, „ 
58. | + 1263 17 6 

1354 16 9 


L. 923 11 3 Flemifh. | 
6 guilders in a pound Flemiſh 


5538 fo. pe. 
3 6 in 11 ſhilling. 
1 8 in z pence. 


63 


Guilders eee 7 8 Anſwer. 


OE, the latter part thus: 


L. 923-11-3 
20 
18471 
12 


Alo) 2216515 


Guilders 5541 15 pence or ff. 82. as before. 


4. In 554194. /. 8þe. how many pounds ſterling, exchange ag 
above ? | 


gu. ft, pe. 
6) 5541 7 8 


4.923 3 guilders remain or 120 pence, 
this with 15 pence in 7. Spe. is 435 pence, or 11s, 34, hence the 
guilders &c, are £.923-11-3 Flemith, 

OR thus for the Cs. Flemiſh. 


554164. 2%. Spe. 
Mult, by 40 and take in 154. for the /. 8pr, 


12) 221655 pence. 


Jo) 1847]1 3 


* ——ů— 


L. 923-11-3 Flemiſh as before.. 


2 1 (Then) 
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(Then) If 35s. become il. ſterling what will £.923-11-8 become? 
| This ſolved gives £.527-15 the anſwer. 


5 In J. 50-15-4 ſterling how many guilders current, exchange 
34. 64. and agio 33? 


£5 & 
1051] 1 
„„ 7-8 
6d, I + 410 3 2 
5 * 


95 11 5 Flemiſh, 


Guilders 525 9 taking in 115. 519. as 3 


guilders 9 ſtivres. 


| gu. f. 
(Next) If 100 guilders gain 35 guilders what will 525 9 gain? 


: 37 
. fo #65 1576 7 
525 9 — banco, + bo 2 
17 10 4 agio. — 
10 
Anſwer. 542 19 4 current. | 20 
| 10 | 30 
16 
4 | 80 


6. In 542 gu. 19/f. 4fe. current how many pounds ſterling, ex- 
change, and agio as in the laſt? 


If 103gu. 6/. 10pe. (i. e. 103g.) become 100g4. what will 542g. 
l9/t. 4pe. become? | 


103gz, 6/2. lope. 542g 19. 4þe. 
20 | 20 | 
2066 > 10859 
16 penningens in a ſtiver. 16 
33066 33066) 17374800 (525g. 9ſt. banco. 
| Wc, | 


6) 52588 


Tr II 


ome? 


change 


in? 


g, EX - 


542. 


banco. 


52588 
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gu. ff. 

60 525 9 | 

(. 87 3 guilders remain, or 120 pence, which with 184. th 

pence in ſtivers, is 138 pence or 11s. 64. therefore we have 
{.87-11-6 Flemiſh in all, | 


(Then) If 345. 6d. become 1 pound ſterling what will C. 87-11-6 
become? | 
This ſolved gives £.50-15-4 the anſwer, 


Practical Queſtions.” 
Cilass I 


1. If I pay in London 4921. ſterling, what may I draw my bill for 
to Amiterdam, exchange at 34s. 5d? Anſwer C. 846-13 Flemiſh. 
2. If I pay at Amſterdam F. 2057-1-8 Flemiſh, what ſterling mo- 
ney ſhall 1 receive in London, exchange at 33s. 4d? 
| | ; Anſwer C. 1234-5 ſterling, 
3. Change 749g. 15 /. current money into banco, agio 4+ per 
cent ? Anſwer 718gu. 6/e. 7pe. 
4. London being to remit to Amſterdam FL. 413-18-11, tis re- 
quired to know how much current money that will come to, the 
exchange being 355. 2d. and agio 43? Anſwer 45632, 12ff. 14 pe. 


CLass II. 


1. Remitted from Lancaſter to Amſterdam a bill of exchange of 
{.285-10 ſterling, exchange at 33s. 9d. how many guilders muſt 
the bill be drawn for? Anſwer 2890gu. 13/t. 12pe. 

2. A merchant at Rotterdam remits a bill of exchange of 762 1g. 
7/t. to be paid in London; how much fterling money muſt the ſaid 
bill be drawn for, exchange at 33s. 44 Anſwer C. 762-2-8. 

3. A merchant delivered at London 120l. ſterling to receive 2001. 
Flemiſh in Amſterdam; what was the exchange? Anſwer C. 1-134. 


CLass III. 


1. London remits to Holland at 35s. 6d. exchange: In one month 
afterwards London draws upon Holland at 34s. 64. The queſtion is 
what does London make per cent by this negotiation ? 

| Anſwer C. 2-17-1142. 

2. A merchant at Amſterdam owes another in London Z.623-10-6 
ſterling, what will the bill amount to both in banco and current, 
exchange at 375. and the agio at 34? | h : 

Anſwer 6921gu. 2. 8pe. banco, and 71632. fl. 4pe. current. 


2 2 5 II. LON- 
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II. LONDON wth HAMBURGH. 


« +; Hamburgh ( the chief place © 8 in all Germany) thiy 
keep their accounts generally in marks, ſchillings Tubs, and phen- 
nings lubs, but ae dae with London in pounds, ſhillings, and pence 


Flemiſh.” 
* Table” of their chief moneys of exchange, 

12 phennings (deniers or n 8 

1 pence) lub (allo 2 ref — bub {or ve 
or pence Flemiſh) - - - 1 > 
6 ſchill. lub (or 12 pen. Flem.) | 5 | ſchilling Flemiſh, 
16 ſchill. lub (or ſtivers Flem.) þ g 4 mark (or 2s. 84. Flemiſh), 
2 mars „ drittle (or ſletch dollar). 

T3 ef (or 14 drittle) - | rix-dollar (or 87. Flemiſh), 
20 ſchill. Flemiſh, or 72 | R 

marks or 22 rix-dollars ; { pou * in. 7. 


wh T hey have a bank here as at Amſterdam, and alſo bank and current 


monies.” 


Par 35 £5. courſe of exchange from 33s. 4d. to 38s, and agio 
from zo to 40 per cent. : 


Examples. 


1. What ſterling money will a bill of 6271 Hamburgh marks a- 
mount to, exchange at 34. 6d? 


II 345. 64. give 1]. ſterling what will 6271 marks give? 
12 32 pence in 25. 8d. Flemiſh, 


414 12542 


414 * (. 484-14-3 Anſwer. 
Co 


2. In L.362-10 ſterling how many Hamburgh marks, exchange 
at 35s? 


104. 
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£ 

10s, | 4 F302 130 at 35 

5. 8 | 
| thay 0014.6 
phen- „ | ; 
| pence £o 634 7 6 Flemiſh. 

| 20 
12687 | 
Mult. by 6 the ſchill. lub in a hill. Flemiſh, 
and take in 3 for 6d. Flemiſh, 
Th 16) 76125 ſchill. lub. 
4757m. 13/ch, the anſwer. 
h). e 27 
h). 
j In 47 $78. 13/ch, how many od, wi exchange : as in 
| 45 laſt? 
urrent | 4757m. Iz cl.. 
1 
agio | 6) 76125 ſchill. lub. 
210) 1268]; z ſchill, remain or 64. Flemiſh, 
4. 634-7-6 Flemiſh. 

ks a- 


(Then) If 355. become 1/. what will £.634-7-6 became? 


This ſolved is C. 362-10, the anſwer. 


>miſh, 


| In F. 24-14-45 ſterling how many marks current, exchange at 
"ORD 1 114. and 19 7 


hange 
L. 2414-4 


105, 
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£+24-14-4+ ſterling will be found as before to be C. 41-18-4 Flemiſh, 


20 
838 
| | 6 | 
If roc. gain 193/ch, what will 5030 ſchillings gain? 
192 
fehe 2h. | d ee 
5030 — banc. 45270 
980 10 agio. | 5030 
2515 
16)6010 10 current. — 
8 N 980 | 85 
375m. 10/ch. ioph, the anſwer. 12 
| | 10 | 20 


5. In 375m. 10/th. 10ph. current how many pounds ſterling, ex- 
change and agio as above? EM : 


If _ 8/ch. become 1007. what will 3752. 10/ch. 10ph. become? 
I | _ | 


1912 3 6010 
12 "3h 

22944 22944) 7213000 (314m. 6/. banco nearly. 

| Sc. 

(Again) If 335. 114. become 1/7, what will 314m. 6/. become ? 
12 | 32 
427 ES 407) 10060 (pence Flemiſh or) 
4. 2414-4 the anſwer, 
Prafical Queſtions. 
CLass I, 


1. London remits to Hamburgh C. 724-18-6 ſterling; what muſt 
be received in Hamburgh for this remittance, exchange at 33s. 44? 

| Anſwer 906 1m. 9/. 

2. In C. 42-12-7 ſterling how many marks, exchange at 34s. 3? 

Anſwer 547m. 8 


3. Ham- 


niſh. 


in? 
gain 


7 EX» 


e? 


arly. 
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3. Hamburgh draws upon London for 8234. 10/. at 33s. 10d. 
exchange; I would know what mui be paid for this draught in 
London ? 85 Anſwer L. 649- o- 8g. 


einst II. 


1. Suppoſe Lancaſter draws upon Hamburgh fer 887 222. I/. 10ph, 
How much ſterling money mutt be paid for that bill in Lancaſter, 
ſuppoſing the exchange at 355. 2d. Anſwer £.672-15-4 nearly, 

2, Hamburgh is indebted to London for the neat proceed of a 
parcel of Eaſt-India goods 8732 marks current; I would know how 
much ſterling the ſame ſum will amount to, the exchange taken at 
345, 5d, and the agio 334? Anſwer L.. 507-8-63, 


CLAss III. 


Bought goods in Hamburgh to the value of 36845 rix-dollars 
current, for how much ſterling money ought I to ſell them to gain 
10 per cent, exchange being ſuppoſed 33s. 6d. and agio 20? 

Anſwer Z.$065-11-5. 


III. LONDON with FRANCE, 


ce Throughout the dominion of France they keep their accounts in livres, 


ſols, aud deniers * Tournois, and exchange with London by the ecu 
or croaun. 


Table. 
i da - o { fol (or 2 dardenes or 4 lairds). 
20 fols - - - = - - = - = | = | livre (or franc). 
3 livres & 4 ecu (or crown). 
10 livres - | ﬆ | piſtole. 


24 livre J E | Louis d'ore. 
Par 294d. (per ecu) and the courſe from 30 to 34 pence, 


Examples. 


1. In £.243-18 ſterling how many livres Tournois, exchange 
at 30 pence? 


If 


* A term equivalent to fterling with us. 


| —— 
—— e 
= 


10 
, 


bets 
i 
b. 
1 
. 
4 
| 


28 
138 
bt 

: 5 

4 

; 


— —— 


3 


———— — 
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Tf zo pence give 3 livres what will C. 243-18 give? 
| 20 

4878 

1 In 


58536 
3 
340) 1756018 


585 3liu. 12% Anſwer. 


2. In e 1 127. Tournois how many pounds ſterling, ex- 


change as a 
If 3 lines give 30 pence what will 5g53/i. 125, give? 
20 : | 20 


60 2) 117072 


> ' 12) 58556 
OR better thus by practice: 


25. bd. is 3) 5853 12 | 
| Gat 5 . 243-18 ſterling the anſwer, 


3) 731 14 
L. 243 18 Anſwer. 


Practical Queſtions. 


CLASS I. 


. 164-146 ſterling how many Hack crowns, exchange 
at 3127 Anſwer 1255 cr, oli. 25. 104. 
2. In 5427li. 125. 9d. TRY how many pounds ſterling. ex- 
change at 325? Anſwer L. 245 18-94 
3. Paris remits to London 47 2950. 105. 64. and would know how 
much ſterling money the ſaid remittance will amount to in London 
at 335 pence exchange Anſwer C. 217-4655 


CLass ; + 


1. Lancaſter remits to Lions . 558-10 ſterling, at 325 exchange: 
How much will that amount to in Lions? Anſwer 12692/. 15. ae 
2. Sup- 


g: e- 


ſwer, 


change 
25, 10d. 
ing. ex- 
1894 
ow how 


London 
7-4-05) 


change: 
15. 2 


2. Sup- 
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2. Suppoſe Dunkirk remits to London 7655/4. 125. how much 
ſterling money will that make, taking the exchange at 22liv. 10s. 
per L. nt: | Anſwer £.340-4-115 


Crass III. 


Bought a horſe 1 in Paris for 46 piſtoles, how much ſterling did he 
tand me in, exchange at 314 47 Anſwer . 20-2-5. 


IV. LONDON wi S PAIN. 


« Nothing very general can be ſaid of the exchange with Spain: 
However we fholl gion, 2 in a few of their principal towns, as Mad- 
rid, Cadiz, Bilboa, Malaga, 5: _ Sc. where they keep their accounts 
in piaſtres, rials, and mazavedies T hey exchange <vith London by the 
piaflre of old plate, which i; the ca/2 alſo of all their places of trade in the 
Streights, Mcdiierrancan, Africa, and the Weji-lndies.” 


Table. 
4 maravedies vellon, or ig 
24. maravedies plate e e 
84 quartos, or 34 mara- ; 
1 er vellon _ | = | cial vellon. 
LY 16 quartos, or 34 mara- © rial plate (or old exchange 
ve Sos plate * plate). 
1 rials of old, or 10 of 5 piaſtre, piſo, or piece of 
new plate Z 1 eight. 
5 old or 4 new plate pints piſtole. | g 


« [t appears Rs the above table, that the two forts of rials Ci. e. 
vellon and plate ) are to one another in value as 32 ta 17, and alſo that 


the old plate is 25 fer cent better thanthe new, tho" the piaſtre of exchange 
's of equal rms in all.” 


Par 1s 43 pence (per piaſtre), and the courſe from 35 to 45 pence. 


Examples. 


1. In . 456-156 ſterling how many piaſtres at 40 pence ex- 
change? 


A a If 
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If 40 pence give 1 piaſtre, what will C. 456-15-6 give? 
| 20 


9135 
"i 


410) 1096216 
Piaſtres 2740 . remains. 


20] 


Rials 5 8 remains. 
34 


| 2712 


7 maravedies, nearly. 


2. In 2740p. 57. 7m. how many pounds ſterling, exchange as 
above? ; 


1 1 piaſtre give 40 pence what will 2740p. 5r. Zu. give? 
This ſolved is C. 456-15-6 the anſwer. 


Practical Queſtions. 


CT Ass I. 
1. In 1748 rials how many pounds ſterling, exchange at 43? 


An golf » 39-2-115. 
2. How many piaſtres at 36d. exchange will anſwer a bill of 
L. 594-6 ſterling ? | Anſwer 3962. 
3. If I pay here 2500/. what Spaniſh money may I draw my bill 
for payable at Madrid, exchange being ſappoſed at 384? 
| Anſwer 15789p. 37. 27m 
CLass II. | 


1. Cadiz is indebted to Lancaſter 1 591þ- G7. 17m. ——_— at 454. 
The queſtion is, how much ſterling the ſaid money will amount 
to? Anſwer C. 298-894 
2. In 3264 rials vellon, how many rials plate? Anſwer 1734 


CLass III. 


Spain remits to London 3425. Fr. at 40d. exchange, what will 
the remittance amount to, and how many rials vellon would be _ 
valent? Anſwer C. 57-2-1, and 5159r. _ _ 


ige as 


34? 
2-114. 
bill of 


3962. 
ny bill 


a" 27M, 


at 454. 
mount 
3-8-9 
1734 


at will 
e equi- 
vellon. 


LON. 
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V. LONDON with PORTUGAL. 


« At Liſbon and Oporto (the chief places of exchange In Portugal) 
they keep their accounts in millreas and reas, and exchange with London 
by the millrea.” | 


Table, 
2010S = == === === vintin. 
| 100 reas (or 5 vintins) - - 8 teſtoon. J 
400 reas (or 4 teſtoons) - \ 5 4 cruſado. 5 
1000 reas (or 2x cruſados) -] millrea. e 
4800 reas (or 48 reſtoons) "4 & | moidore. | 
6400 reas (or 64 teſtoons) - Joaneſe, 


Par 754, (per millrea), and the courſe of exchange from 5s. 34. 
to 59. 8. | 


Examples. 


1, In £.680-7-87 how many millreas, exchange at 5s. 6d? 
If 54. 64. give 1 millrea, what will £.680-7-85 give? 
This ſolved makes 247 4m. r. 1257. the anſwer. 
2, In 244m. r. 1257. how many pounds ſterling, exchange as 
above ? | | 
Calling millreas pounds, and reas farthings a piece dro ping 1 | 


for every 25 (as 960 farthings make a pound) we have the following | 
practice queſtion. | : 


3 
54. | + | 2474 2 6 at 55, 64. 
64, | & 618 10 72 
61 17 —+ 
4. 680 7 87 the anſwer. 


* 


Prafiical Dueſtions. 


CLass I. 


1. If I have a bill for 1764. r. 3507. exchange at 55. 6d. how 
much ſterling money muſt be received for the ſame? 


Anſwer £.48c-3-11. 
Aa 2. £4 ; 5 If 
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2. If I pay a bill at London of C. 1193-17-62, what muſt I draw 
tor on my correipondent at Liſbon, exchange at 5s. 55d? 
Aniwer 4366. r. 1837, 
3. London remits to Portugal J. 387-7-6 ſterling, required what 
this remittance will come to at 5s. 3d. exchange? 
Anſwer 147 5m. r. 714r, 


CLass I, 


1. Lancaſter remits to Liſbon LF. 436-16-107 ſterling ; exchange 
55. 33d, How much Portugal money will it amount to? 

TS Anſwer 1654m.r, 3201. 

2. What ſum muſt be received in London for 17 28m. r. 1447. 

exchange being at 55. 42 47 Anſwer J. 464-8-92. 


Cr Ass III. 


In 214 cruſados 3 50 reas, how many pounds ſterling, exchange at 
55. 63? Anſwer L. 59-14-62. 


VI LONDON with ITALY. 


Nothing general can be ſaid under this head, as the coins and current 


ſpecies differ in almoſt every cily, &c. therefore an inſtance in a chief 
place or two muſt ſuffice. | 
In Venice, Genoa, and Legharn they keep their accounts generally in 


ducats ( banco), pezzos, and dollars, and exchange with London by thefs 


reſpectiwely, ſuppoſing each piece divided into 20 parts, called ſoldi (or 
oli) and theſe ſoldi again into 12 parts, called denari, in a manner fimi- 
lar to our pound ſterling. Sometimes indeed accounts are kept, and the 
exchange negotiated in Venice in ducats and groſſi, whereof 24 make a 
ducat. Alſo in each of theſe places books are ſometimes kept in lires, 
ſoldi, and denari, in which the lire, ſoldi, and denari bear the ſame pro- 
portion one to another, that pounds, ſhillings, and pence de with us, Now 
as by the following table we ſee that the ducat, pexzo, and dollar contain 
each 65, 53, and 6 lires reſpetively, tis obvious every ſubdiviſion in the 
ſcale of d:ſcent in the firft method ef keeping accounts is 65, 55, and 6 
times the value of the correſponding one in the latter method, which parti- 
cular ought to be carefully attended to.” 


Table. 


* When Venice does not exchange in this latter method, the ſoldi, and denari 
of the ducat are called ſols, and deniers d'or, to diſtinguiſh them perhaps from 
the other ſort in the table, | 


A. = © oY £<K._ , = « 


% 
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Table. 
12 denar - - - = = = = = ſſoldi. 
20 ſold—— ax. re 
55 folds = ==> = = = = > S groſſi. 
4 6+ lires, or 124 2 { Venice ducat. | 
53 lires, or 115 foldi - - = | £ | Gene pezzo (or plaſtre), 
[6 lires, or 120 foldi - - - - Leghorn dollar (or piaſtre). 


& In Venice they have two banks, and three ſorts of money. One bank 
deals in the beſt ſort of money called banco, and the other in a middlin 
ſort called banco current. The remaining kind of money is termed picoli, 
and in this gooas and merchandizes are generally computed. The agio of 
the bank current is fixed at 20 per cent in favour of the bank, and the agio 
of the picoli is about 39 or 40 per cent in favour of the bank, or 19 or 20 
in favour of the bank current,” p = 


d. | „ 

Venice ducat 5 24 45 to 54 

Par. J Genoa piaſtre 54 f, Courſe of exchange from yp to 58 
Leghorn dollar 54 47 to 58 


Examples. 


1. In 52 14d. 12gr. banco how many pounds ſterling, exchange 
at 544? | | : 


227 the * at 104. per piece (on the ſuppoſition that 24 
a F N 


make a g.) we have 
| £ _— 
. | 4 | 5214 10 at 4s. 64. 
64. | + | 1042 18 
8 


5.1173 5 3 the anſwer, 


Tor In £.1173-5-3 ſterling how many Venice ducats, exchange as 
above ? e 


If 544. give 1 ducat what will £.1173-5-3 give? 


This ſolved makes 5 214d. 12gr. the anſwer. I 
3, In 
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In 446pez. 15/0. 10de. of Genoa, how many pounds ſterling, 
nchengd at 56 | 1985 "0 


Sex. ſo. de. 

4. [„ | 446 15 10 at 4s. 84. 
1 —— — 

64. x | 89 7 2 

36 En 3 £ 
3 - © 


of 4+ . 104-5-0z ſterling how * Genoa pezzos, exchange as 


As 564. is to 1 pezzo ſo is £ 104-5-0L to 446pe. 15%. 10d: the 
anſwer, 


Praktical Queſtions. 
| Cuass I. 


1. How mk ſterling money may a perſon receive in London, if 
he 2 Genoa 976 pezzos, exchange at 534? Anſwer C. 215- 10-8. 
A remitted £.234-15-6 ſterling to Leghorn, how 
—_ dollars will he receive there, ſuppoſing the exchange at AT 

Anſwer 103 340. : 

3. Genoa is indebted to London for 872856. 16/6, 8d. of 3 — 

* I demand how much fterling it will amount to, exchange being 

at 454? Anſwer 1636-13-12. 


E II. 


1 Lancaſter remits to Venice C. 293- 9-8 fterling, exchange at 
52d. What muſt be * for this remittance at Venice? 

| — 135 Adu. 12gr. 

2. 1 in London I p pay 211- 11-04 ſterling, how many pezzos may 

I receive in Genoa, exchange at 5344? yolk 95 140. 4/0. 114, 


| CLass III, 
87 8dr. 15gr. bank current, 20 cent, how many 
*. 1. — — at 544? agi — J. 727-4-10f. 


VII. LON- 


the 
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VIL LONDON with DUBLIN and the WEST-INDIES. 


&« In thoſe places accounts are kept in the ſame manner as at London, 
get the value of their money differs very much; eſpecially in the latter part, 
where their currency is moſtly paper, they diſcount great ſums per cent for 
ferling money. In the Weſt-India iſlands it generally runs betwixt 
25 and 50 per cent diſcount, and in Ireland from about G 70 15 per cent.“ 
—The par betwixt England and Ireland is 1000. Engliſh, for 1083 
Iriſh, | 

Examples. 


1. A gentleman remits to Ireland & 575-15 ſterling, what will he 
receive there, the exchange being at 10 per cent? 2 


£o 4. d. 
760 575 15 
„ 


633 6 6 the anſwer. 


2. The Weſt-Indies draw on London for C. 294-18-6 ſterling, 
how much Weſt-India money will the draught amount to, exchange 
at 47 per cent? | | 


As 100. is to 1471, ſo is J. 294-18-6 to C. 43 3-10-94 the anſwer. 


Practical Queſtions. 


SD Crass I. 
1. If Iremit £.618-13-8 ſterling from London to Dublin; what 


is the ſum to be paid in Dublin, exchange at 8; per cent? 


. Anſwer C. 669-14-55. 

2, In 549/. Jamaica currency how many pounds ſterling, diſcount 
40 per cent? 5 Anſwer C. 392-2-104. 
Claes IL - | 

What muſt be paid in Lancaſter for a remittance of £.6433-6-6 
Iriſh, exchange at 10 per cent? Anſwer £.575-15. 


'CLass III. 


An Officer in New-York has C. 150-7-6 ſterling due to him, how 
much New-York currency muft he receive, exchange at 714 per 
cent ? | Anſwer J. 257-15-8. 


Scholium. 


—— _ — 
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Scholium. 


Thus much may ſerve fora tolerable ſpecimen of exchan ge, in which 
ſubje& real experience it ſeems muſt alone make an artiſt, as all the 
authors we have turned over for information, differ from one another 
in their accounts of things (and even often contradict themſelves). 
This, with a perplexed indigeſted manner of delivering the materials, 
has rendered it a ſubje& not likely to yield much fatisfattion to 
thoſe, who have no other means of becoming acquainted with it, than 
the aſſiſtance of books. | 


Before we put an end to this article we muſt deliver the rule called 
ns 6-9 
« Conjoined Proporiton. 


Definition, | 
cc 7 HIS is when the proportion betwixt one ſyecies and anther Celt hi- 
2 


of monies, weights, or meaſures) is given; betæuiæt ils other and 
a third; betwixt this third and a fourth, and jo on, to find _ 
1/. How much of the firſt ſort is equal to a given quantity of the las, 
and 


2d. How much ef the laſt is equal to a given quantity of ihe fie.“ 


For the ſolution of both which cafes we have the followins ge- 
neral rule. | | : 


* General rule. 


& Set doaun the terms compared with ſome mark or diſtinctien Lelavixt 
them (as this =) one under another in order as they occur, and e odd 
one at laſt under that perpendicular column <where no o( her term of its naue 
is found. Then multiply continually for a divided thet perpendicular co- 
lumm ewwhich contains the odd term, and the other for a diviſer, and th: 
quotient is the anſwer.” 


E xamples, 


F * Theſe queſtions are all naturally ſolved by the rule of three (ufing as nun) 
Katings ſave one, as there are different ſpecics compa: ed), and this metl.vd only 
direQs to multiply the ſame terms, c. that would fall ont in the courſe of theie 
operations. This will be maniieſt by ſciving the example that foliows, by dis- 
ſerent ſtatings: Thus 
1. If 23ʃb. make 20/6. what wi'l! 1560. make —Suppoſe Al, 
2. If 180%. make Alb. what wiil 5215, inake? 

Now, from the firſt ſtating, 155 is to be mulur led by 20, and, neglecting the 
diviſion by 23, its product, from the 2d. is multiple again by 72: But as the 
diviſion by 23 was omitted, theſe three w vive a product 23 times too big to 


produce a right anſwer, when divided by 15c {the divide ge ſecond ſtating 
therefore 180 muſt be made 23 times more than g out A right re- 
ſult. Now this reaſoning, agreeing with what the rule due proves its truth, 


nor can it fail in any other queſtion of the like nature, 


eq 


an 
at 


bit 

oad 
Aine 
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Example. 


1. If 20/5, at London make 23/6. at Antwerp, and 1556. at 


Antwerp make 18016. at Leghorn, how many pounds at London are 
equal to 72/6, at Leghorn? f | 


23 Antwerp. , 3 


20 London 20 = 
155 Antwerp 155 = 180 Leghorn, 180 
— Leghorn 72 | 
3100 4140 
72 | | — 
— 4140) 223200 (5337+ the anſwer. 
223200 Sc. 


2. If 4olb. at London make 36/4. at Amſterdam, and golb. at 
Amſterdam make 11616. at Dantzick, how many pounds at Dantzick 
are equal to 12216. at London? - | | 


36 London 40 = 36 Amſterdam, _- go 
116 Amſterdam 90 = 116 Dantzick. 40 
i ü = 122 London. — 
4176 3600 
122 — 
—— 3600) 509472 (141368 
509472 | He. . 
Practical Queſtions. 
CLass I. 


1. If 140 braces at Venice are equal to 156 braces at Leghorn, 
and 7 braces at Leghorn equal to 4 ells Engliſh, how many braces 
at Venice are equal to 16 ells Engliſh ? Anſwer 25 r- 


2. If 35 ells at Vienna make 24 aulns of Lyons; and 3 aulns of 


Lyons, 5 ells at Antwerp; and 4 ells at Antwerp 5 ells at Francfort : 
How many ells of Vienna are equal to 700 ells at Francfort? 


Anſwer 490. 


3. If 6/5. of oo be equal in value to 7/4. of raiſins; 5/6. of 


raiſins to 2156. of almonds; 3/6. of almonds to 5/4. of currants; 216. 
of currants to 184. How many pence are the value of 316. of ſugar? 


8 


1. If 3 dozen pair of gloves be equal in value to 2 pieces of rib- 
bon; 3 pieces of ribbon to 7 dozen of points; 6 dozen of points to 
2 yards of Flanders lace; and 3 yards of Flanders lace to 8 1 ſhillings; 
how many dozen pair of gloves may be bought for 28 ſhillings ? 

| | Anſwer 2 dozen. 
2. IF 


RE, . 


- Anſwer 21 pence. 


——— — — 
1 _ —— — — 1 * 
— — —— 4 —— — « _— —_ 
- 3 — — — 9 
A — — 
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2. If 10/54, at London be equal to 9/4. at Amſterdam; 4515. at 
Amiterdam to 49/6, at Bruges; and 98/6. at Bruges equal to 1160/6. 
at Dantzick; how many /5. at Dantzick are equal to 11275. at Lon- 
don? Anſwer 1292.16, 


Cram 1. 


Suppoſe a bill for 500/. ſterling mo as follows, zz. Firſt 
from London to Ambendam at 38s. Flemiſh for a C. ſterling, then 
from Amſterdam to Francfort at 6s. Flemiſh for 66 cruitzers, and 
from Francfort to Paris at 54 cruitzers for a French crown : How 
many French crowns muſt be paid for the laſt negotiation ? 

| Anſwer 3870 15 crowns. 


The ſolution of theſe queſtions may often be greatly cc contracted 
thus, 


* « Tf one and the ſame number be found in each of the perpendicular 
columns, it may be ftruck out of them both: Alſo, if any two terms in dif- 
ferent columns can be divided by any other number, the quotients may be 
uſed in their flead.—"Tis uſual to make a daſh through the terms as they 
are contracted (called cancelling, as below) in order to ſee the better how 
the work goes on, and to avoid miſtakes, c.“ 


Example. 
e= 3) 62 21 28211 1=1 
4 Contrac. to Rwy OR Ra OR cry i. e. 11. 
© es 17 J Wv= 172 

Scholium. 


By this laſt rule the buſineſs of arbitration of exchanges is effected; 
but as it would take up too much of our room to handle this particu- 
lar to any advantage, we muſt again refer thoſe, who may find it ne- 
ceſſary to be farther acquainted with things of this nature, to the au- 
thors who have profeſſedly treated upon them. ¶ See note page 167. 


ALLIGATION. 


* The reaſon is obvious, as theſe operations will only leſſen the diviſor and 
dividend equally, | 


an 


to 
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ALLIGATION. 
Definition. 


%, VD ER this head thoſe queſtions are ſolved, which relate to the 
mixing of ſeveral ſimples together.” 


It is 2 divided into two kinds called Alligation Medial, 
and Alligation Alternate. INE. 


J. Aliigation Medial. 


Definition. 


« This is when the prices and quantities of ſeveral femples are given 
to be mixed, to find the mean price of any part of the mixture.” | 


* Nule. 


5 Say, by the rule of three, as the whole compoſition, is to its total va- 
lue, ſo is any required part, to its mean value.” © | 


Examples, 
1. A Grocer mixed 4C. weight of ſugar, at 56s. per C. 7 C. weight 


at 435. per C. and 5 C. weight at 37s. per C. I demand the price 


of 2 C. weight of this mixture? 


$65, 435. 375. 4 
5 7 5 Bw 
PO 5 
224 301 185 — 
301 — 16 Total ſum. 
185 _ 
710 Total value. 
As 16C. is to 710s. fo is 2C, to the price required. 
8) 710 | 
2|o) 8]8 9 


£.:4-8-9 Anſwer. 


1 | 2 


* This application of the rule of three (like many others already gone paſt) 
Explains itſelf. | PE 


Mis 


rt Is met EP 


+ 
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2. 55 gallons of Canary, 483 of white, and 50+ gallons of 
Rheniſh wine are to be mixed together, I demand what one quart of 
this mixture is worth, ſuppoſing the Canary at 2s. 849. the quart, 
white at 15. 72d. and the Rheniſh at 2s. 2d. per quart? 


25, 83d. 16. 72d. 2s. 2d. 552 484 501 

12 12 12 4 4 4 
32 19 26 222 195 201 
4 4 4 130 78 104 

130 7 104 5650 1560 804 

— 222 1365 20 10 

222 28860 15210 20904 
195 28860 
201 15210 
618 If 61825. coſt 64974 far. what will 1 coſt? 64974 


618) 64974 (4) 105 555 


12) 26 4 


25. 24d. i the anſwer, 


Practical Queſtions. 


Crates EL 


1. A druggiſt has 27/6, of large cloves, at 6s. a pound, 1516. of a 
middling fort at 25. 64. a pound, and 10/5. of a coarſer fort at 25. 24. 
a pound: How may a mixture of theſe be fold by the pound? 


Anſwer 4s. 34d. 


2. A tobacconiſt would mix 20/6. of tobaeco at 94. the pound 
with 60/5. at 12d. 40/6. at 18d. and 12/6. at 26. the pound. The 
queſtion is what a pound of this mixture is worth 

Anſwer 1s. 21d. N. 

3. If with 40 buſhels of corn at 4s. per buſhel, there are mixed 
10 buſhels, at 6s. the buſhel, 30 buſhels at 5s. the buſhel, and 20 
buſhels at 3s. the buſhel; what will 10 buſhels of that mixture be 
worth ? Anſwer C. 2-3. 


ci Ass II. 


1. Of three ſorts of rich perfumes ſuppoſe one to be worth 25. 64. 
a dram; the ſecond 3s. gd. and the third at 6s, 3d. a dram. * 
wi 


x FW Ps] 
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will the value of a dram of the perfume be, compounded of 10 drams 
of the firſt ſort, 8 drams of the ſecond, and 12 of the third? 

Anſwer 4. 44. 

2. 37 C, weight of Sugar at FL. 2-7-9 per C. 244 C. at C. 217-4. 

is to be mixed with 194C. at J. 3-8 per C. Now I demand what 

one C. weight of this mixture will be worth? Anſwer J. 2-15-74. 


C Ass III. 


A wine merchant mixes 54 gallons af wine at 75s. a gallon; 35 
gallons of another ſort at gs. the gallon; 26 gallons of cyder at 104. 
per gallon, and 12 gallons of water together; *tis required what one 
gallon of this mixture ſtood him in? Anſwer 55s. 7-22;d. 


II. Alligation Alternate. 


Definition. 


« This is the converſe of the former, ana diſcovers what quantities 
of ſeweral ſimples of ſuch prices, muſt be mixed to make the compoſition of a 
given price.” 


* Rule. 


Having reduced (if need be) the given and required prices to Ce 
denomination; on the left hand fide of a perpendicular line place the mean 
price, and on the right of it, one under another, the ſeweral prices given. 
Then ewith a crooked line join, or link, any two of the given prices toge- 
ther, that are one greater, and the other leſs than the mean, till they are 
all joined, or have got a yoke-fellow; remembring, that, if there be occa- 


fron, one term may be linked to as nany as it will admit of according to 


the 


* That this method of ſolution is true, will appear from a more attentive con- 
ſideration of the queſtion that follows, in which we may obſerve, that every 
pound at 5d. (taken into the mixture) will gain 2d. by the fale, and every pound 
at 11d. loſe 4d. (i. e. the differences between the given prices reſpectively and the 
mean), Now as there is nothing either to be gained or loſt by this new mean 
price on the ſuppoſition, and as taking pound for pound of each would manifeſtly 
loſe 24. pence every time, we muſt, to reſtore the balance, have more of that, which 
gains ſlowly, than of that which loſes faſt, and this diſparity in the quantity muſt 
evidently be juſt the ſame, as the diſparity of the gain and loſs applyed to dif- 
ferent ſides; that is, there muſt be twice the quantity uſed of that ſort, which 
gains only half of what the other ſort loſes. Now this is what the method of 
changing the places of the differences (as directed) plainly effects: For 4 pound 
of that, which gains 2d. per Ib. balances the loſs of 20b. of that which loſes 4d. per 
lb, i. e. 8d. is thrown either way. This reaſoning then is. evidently concluſive 
in all caſes where two ſimples are mixed; and fince in caſes, where there — 
more than two, a greater is always linked with a leſs, there muſt refult the Me 
balance from each couple, and conſequently from the whole made up of theſe 
couples, Hence the rule is true in general. | 
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the above reſtriction, (as in the caſe, where thore is but one greater gy 
leſs then the mean). Next take the difference betwixt the mean, and all 
the given prices, and place theſe differences, 15! againſt the prices they 
come from, but againſi thoſe that are at the other extremities of the crouch. 
ed lines reſpetively, noting, that if there be one that is linked to tauo or 
more, it muſt have its difference taken as often, as it is linked, and placed 
againſt its yoke-fellow, as directed, and each of their differences brought to 
ftand againſt it. Then are theſe differences (and if there be more thay 
one againſt any term, the ſum of them) the quant:ties required.” 


mall 
tend 
culat 


hand 


3 . 
galic 
muit 


The peruſal of the following examples will make the methcd plain, 


Examples. 


1. Required the quantities of two ſorts of ſugar, one at 54. per I. 
and the other at 114. that will when mixed be worth 74. a pound? 


d. 


4 9 4/6. From this it appears there muſt be 403. of the 
ue 117 23. 4 5 penny and 216, of the 11 penny ſugar. 


. | OR 
2. Required what quantities of tobacco at gd. 144. and 15d. per Il. 
muſt be taken to make a mixture worth 124. per 162 


d. d. 
9 3.2 5. at 9 


124. 4 1 3 || 345. at 14 þ gives the anſwer, 
15 £1 3/6. at 15 


Scholium. 


Tis very obvious, that any ſet of numbers in the ſame propor- 
tion with theſe already found (1. e. others half as much as each, 
twice, thrice fc. as much as each) will anſwer the queſtion: Hence 
on that ſcore an innumerable number of anſwers may be obtained. 
But in caſes where there are more than three terms, and two or more 
of theſe both bigger and leſs, than the mean term (as in the follow- 
ing) the manner of linking may be greatly varied, and every variation 
of this kind produces an anſwer different from the other, with regard 
to the value and order of the terms among themſelves. Hence from 
each of theſe in the ſame manner may any number of other propor- c 
tional anſwers be drawn, which adds greatly to the variety. And P 
yet after all, this method does not give all the ſolutions theſe kinds 
of queſtions are capable of, nor perhaps thoſe which might be the 


moſt convenient. But as the rule is perhaps of no great moment, 4. : 
ma Call 
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ſhall not enlarge it with more artifices, which might be uſed to ex- 
tend the number yet further, Cc. but refer the curious in theſe ſpe- 
culations to the“ writers of algebra, by whom alone they can be 
handled to any purpoſe beyond what is already taught, 


3- A merchant would mix wines at 14s. 196. I5s. and 225, per 


gallon, ſo as the mixture may be worth 186. What quantity of each 
muit be takcu? 


14 4 U 14 1 
15 | | 5 
18 OR 18 
19 | 
22 | | | 


— 


3 
4 L22 
14 1.45 014 
15 1 1 | 
OR 18. OR 18 
1 1347 
22 4 14 
4 
£14 1.45 14 1 4 
ES + |4 15 1445 
OR 18 18 
19 4 4 19 4-37 
22 44-317 22 3-13 
S.. I4 1.4 5 
15 1.415 
OR 18 
15 4+3]7 
22 4.37 


The above ſeven anſwers are all that can poſſibly be got by variety 
of linking. © Is 
8 


* The knowing and ingenious Mr. B. Martin in particular, in a little work 
called The Young Student's Memorial Book &c, has laid down a few theorems, 
which carry the work to its laſt perfection. 


— — — — — 
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Two more caſes of this rule are generally mentioned by authors, 
which they call Aliernation Partial, and Alternation Total, and 1s 
what they differ in from the above is only an obvious application of 
the rule of three, a bare inſtance in each might be ſufficient; never- 
theleſs to comply with cuſtom we ſhall give the rules, Sc. as uſual. 


Alternation Partial. 


Definition. 


5 This is, when in the mixture the quantity of one of the femples 5. 
limited. 


* Rule. 


& Find an anſwer to the queſtion by linking, as above: Then ſay (if 
the quantity, or difference falling againſt the given price be not accidentally 
right), as the quantity oppoſite the price of the ſimple limited, is to the 
quantity required, ſo are the reſt of the differences ſeverally, to the quaii- 
tities to be taken on the conſideration.” 


Examples. 


1. I have a hogſhead of wine worth 2s. a quart, which I wou'd 
mix with three other ſorts of 114. 16d. and 334, a quart reſpectively, 
what quantity of each muſt be mixed with the hogſhead to make a 
quart worth 18 pence? 


* - 


11 6 gal. gal. gal. gal. d. 
| Then As 7 is to 63 ſo is 6 to 54 at 11 per gal. 
16 5 
18 9 As 7 is to 63 ſo is 5 to 45 at 16 Do. 
23 2 


As 7 is to 63 ſo is 2 to 18 at 33 Do. 


24 7 
Other anſwers might be had by different linking. 


2. A grocer would mix teas of 127. 64. 115. and 87. per /5. with 
2516, at 15s. ſo as to make the mixture half a guinea per . required 
the quantity of each? 


102 


* The rule is obvious as was ſaid above, but ſometimes a little labour may be 
ſpared in its application: For when the given quanticy is oniy linked wit ons 
ether, that other need only be altered in the ſame proportion as it, and the reſt 
taken as they are, as is manifeſt, 


10 


3 
a 
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8 4. | | 16. lb. . 
| Then As 2+ is to 25 ſo is 44 to 45 at 85. per ib. 
11 2 
102 9 | As 22 is to 25 ſo is 2 to 20 at 11s, do. 
were ; 
As 22 is to 25 ſo is + to 5 at 125. 6d. do. 
15 25 | | | 


Theſeanſwers might ſtill be varied by different linking. 


Scholium. 


It will readily appear, that if two or more quantities were limited, 
the quelion might be jo ved by this rule, by“ firſt finding a mean 
price tor the limited ſimples When mixed, and placing that in the 

veltion, inſtead of thoſe it came from, and laſtly altering all the other 
Ae in the ſame proportion which that, falling againſt this 
mean price, bears to the ſum of the quantities limited.“ - But this 
hint is only ſtarted for the reader to purſue or leave as he thinks 
proper. | 


Alternation Total. 
Definition. 
Tit is when the total quantity of the mixture is limited.” 
Rule. 


& Find an anſwer as 2 by linking; then ſay, as the ſum of the 
quantities (or differences) thus determined, is to the quantity given; jo is 
each in particular, to the quantity to be taken of its price,” 


Examples, 


1. How many gallons of water muſt be mixed with wine worth 


35. the gallon, ſo as to fill a veſſel of 100 gallons, that a gallon may be 
afforded at 25. 64? 


1 36; 30 
4 ) - 


O 


Then As 36 is to 100 ſo is 30 to 834 of wine. 


As 36 is to 100 ſo is 6 to 163 of water. 


36 


1 7 "te 
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2. A grocer er has currants, at 44. 6d. gd. and 114 per 16, and he 
would make a mixture of 2400b. ſo that it might E afforded at 
8 pence: How much of each ſort muſt he take? 


| 1 15. . 
4 3 |] Then As 10 is to 240 fois 3 to 72 at 4 per IB. 
| 25 1 if As 10 is to 240 ſo is 1 to 24 at 6. 
5 9 2 As 10 is to 240 ſo is 2 to 48 at g. 
11 4 As 10 is to 240 ſo is 4 to 96 at 11. 
10 


The queſtions under the laſt three rules may eaſily be proved, by 
having recourſe to —_— Medial, and actually trying if the 
ſolutions brought out will anſwer the given conditions. 


Practical Queſtions. 
Crass I. 


1. A grocer would mix three ſorts of ſugar together, vir. one fort 
at 104. per Ib. another ſort at 74. and another fort at 64. How much 
of each bore muſt he take, that the whole may be worth 84 the 14? 


| 315. at 10d. per lb. 
Anſwer 5 at 7d. 


24. at 6d. 


2. A druggiſt hath ſeveral ſorts of tea, wiz. one ſort at 125. per /6. 
another at 11s. a third at gs. and a fourth at 8s. per 46. I*demand 
how much of each fort he muſt mix together, that the whole quantity 
may be afforded at 104. per 15? 


13. d. : 3 Ib. d. 

{ 2 at 12 per 4. 3 at 12 per 15 

J 1 at 11 | 2 at 11 | 
Anſwer 1 1 mt 9 Anſwer 24.2 9 
| RM 3 3 at 8 


Anſwer 


K 
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he | 3. <4 . 6 
at 1 at 12 per 15. 1 at 12 per 16. 
2 at 11 3 at 11 
Anſwer bh Anfwer 4 18 ; 
1 at 8 Li at 
5. | 
. 4; | | 46. 4. 
3 at 12 per 16. I at is per . 
I at 11 3 at 11 
A. 9 $ a 2 nn at 9 
2 at 8 3 at 8 


] 
j 


Anſwer 7 — 305 of each fort. 


J 3. A diſtiller would mix 40 gallons of French brandy, at 125. per 
gallon, with Engliſh at 75. and ipirits at 4s. per gallon: What quan- 
tity of each ſort muſt he take to afford it at 8s, per gallon? 

| Anſwer, 40 gallons French, 32 Engliſh, and 32 ſpirits. 


4. A brewer has three ſorts of ale, wiz, at 10d. at 84, and at 64. | 
per gallon; and he would have a compoſition of zo gallons worth 74. 
per gallon, I demand how much of each fort he muſt have? 

: | Anſwer, 5 gallons at 10d. 5 at 84, and 20 at 64, | 


1 
: 
: 
1 
, 
i 
; 
1 
| 
| 
' 
9 
il 
| 
d 
| 
- 
l 


h CLass II. 1 
1. How many gallons of Sherry at 45. 64. per gallon, Liſhon at 
5s. and Sack at 7s. muſt be mixed together to make the compound 
worth 6s. 254? Anſwer, 342 gal. of Sack, 9 of Liſbon, and 94 | 
of Sherry. x wy | 
2. How much barley at 5s. and rye at 4s. muſt be mixed with 

105 buſhels of wheat at 8s, to make the compound worth 6s. per 

buſhel? Anſwer 7 of each ſort. 

y 3. A goldſmith would mix allay with gold of 24 carracts (or de- 
grees of — another ſort of 21 carra&t-, and another ſort of 19 
carracts, ſo that 190 ounces may bear 17 carraQs fine, How much of 
each ſort of gold muſt he -- and what quantity of allay, efteeming | 
it (as is reaſonable in theſe caſes) of o carracts fine? | 


flo © 


o 02, of each ſort 6f gold, 
Anfves ſ 3849 oz. of allay. 


Ce CLass 
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CLass III. 


1. A vintner hath two veſſels, one will hold 50 gallons, and the 
other zo, and would know how much water he muſt mix with the 
wine at 4s. per gallon to fill the bigger veſſel, that every gallon 
drawn may bh worth 3s. the gallon, and with wine at 25s. 64. the 
gallon, to fill the leſſer veſſel, that a gallon may be worth 25? 

Anſwer, 375gal. of wine to 125 of water for the firſt, and 24 gal. 
of wine to 6 of water for the ſecond. 


2. A druggiſt had 3 ſorts of drugs; one was worth 47. per 16. 
another 55s. and another 8s. and out of theſe he made two parcels, 
one was 2116. at 6s. per /6. and the other 3516. at 7s. per /b. How 
much of each ſort did he take, for each parcel ? 

Anſwer, Firſt. 6/5. at g. 616. at 5s. and gl6. at 85.—Second 54, 
at 45. 516, at 56. and 25/6, at 8s. | 


End of the firſt part. 
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Introduction. 


N the former part of this work we have delivered the algorithm | 
I of abſtract whole, and applicate numbers, and ſhewn their uſe in | 
a variety of queſtions, digeſted under their proper heads, relatin 
to bufineſs and the ordinary affairs of mankind. And as in theſe 
caſes perfect exactneſs is not required, what 1s there delivered needs 
no farther improvement upon that account: But as in ſeveral en- 
quiries of a mathematical and philoſophical nature, where calculation 
is wanted, tis requiſite to be exceeding nice, we muſt now endeavour 
to render the operations of numbers more prey and to provide 
means for their management, when any the imalleſt parts of one are 
concerned, and to form expreſſions in every application perfectly 
adequate to the enquiry, | | 
To effect this, and lay before the reader ſome other curious, and | 
uſeful operations in arithmetic, this ſecond part is intended; and as | 
a good deal of preciſion, and even elegance may be now thrown into 
our proceedings by the help of certain“ characters or ſigns, we ſhall, 
as one preparative thereto, ſubjoin them with their explanation, ob- j 
ſerving that the knowledge of them can by no means be diſpenſed 
with in the peruſal of the following articles. | 


The 


* As no one can now be at a loſs in the management of the ſimple operations, 
- general, the ſteps only of the work will hereafter be pointed out by theſe 
Ens. 


| * 
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The characters with their explanation are as follow, 


1. The character or fign + (more) is the mark for addition, and 
Placed betwixt two numbers ſignifies, that the latter is to be add ed 


to the former. Thus 8+15 (read 8 more 10) is an expreſſion for 
$ added to 10. . 


2. The fign — (/z/5) is the mark for ſubtraction, and placed be- 
twixt two numbers implies, that the latter is to be taken from the 
former. Thus 12—5 (read 12 leſs 5} is an expreſſion for the differ- 
ence betwixt 12 and 5. 


3. The ſign x (into) is the mark of multiplication, and betwixt 
two numbers fignifies, that they are to be multiplied together. 
Thus 9 x7 (read into 7) is an expreſſion for g times 7 or 7 times g. 

4. The ſign = (4y) is the mark for diviſion, and ſignifies, that 
the number going before the hgn is to be divided by the number 
following it. Thus 15—3 (read 15 divided by 3) ſhews that 15 is 
to be divided by 3. But the moſt common way of expreſſing divi- 
ſion is by ſetting down the dividend, or number to be divided, above 
a ſmall line and the diviſor under it. Thus *5 implies that 15 is to 
be divided by 3: Alſo if 120 is to be divided by 7, the expreſſion is 
wrote thus 2 ? | 


5. the fign = (equal) ſignifies, that the numbers or expreſſions on 
each fide thereof are equal one to another Thus 5 +10=15 ſigni- 
nes, that 5 added to 10 is equal to 15; and 12—7=; implies, that 7 
taken from 12 leaves 5, or 12 made leſs by 7 is equal to 5; and 
4X7=28 implies, that 4 multiplied by 7 gives a product equal to 
28, and (or 14—2)=7 fignihes, that 14 divided by 2 gives a quo- 
tient equal to 7. 5 


6. Statings in the rule of three are briefly expreſſed by certain 

ints between the terms. Thus 5: 10:: 6: 12 is read, as 5 is to 10, 

is 6 to 12. Hence the two points (:) between the two firſt terms 

d terms ſignify /o is, and the two points between the third and 
fourth imply o. | 


When ſeveral terms or numbers are connected to by lines 
drawn either above or below them; it implies, that the reſult of theſe 
terms or numbers, ordered as their figns denote, is to be taken as one 


term or number. Thus 5 +4—3 x5 ſhews, that what remains, when 
rom the ſum of g and 4, 3 is taken, (or,) is to be multiplied by 5 ; and 


nne, conſtantly is to, the four points (::) between the ſecond and 
ir 


* implies, that when 3 is taken from the ſum of 21 and 2, 


4 | 
the remainder or 20 is to be divided by 4, Oc. Th 
0 


cor 
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The following are a ſet of promiſcuous examples for the farther 
conſideration of the learner. 


6+7—z3=8 18—8+7=17 
I; 95242 | 8—3 *3 15 | 
648 3—2 144. 
3 2 5 
NS: 12—4 K* 
337*® 15 — 
4 * 
6+ 13=3=0 8+9—4x6=38 
5 | 
3:5 10: Da 
3 
5:4 21: X21=164+ 
5 | 


The above attained, another reparative to what follows is a few 
1 definitions” with reſpect to a diſtinction, that is made of numbers 
into * Prim: and Compoſite, Fc. 


1. Prime numbers are thoſe, which can be divided by no number 
but themſelves and unity, as 1, 2, 3, 5, 7, 11, 17, 19, 23, 29, Se. 


2. Compoſite numbers are thoſe, which may be Kvlded by ſome 
other number beſides themſelves, and unity, as 4. 6, 8, 9, 10, 12. 


14, IS, 16, Se. 


3. One number is ſaid to be the meaſure of another, when it is 
contained in it a certain number of times exactly, without a remain- 
der. This mea ſure is alſo ſometimes called an aliguot part of the 
other number, and this other number a multiple of it> And in any 
two numbers, of which this cannot be ſaid, the leſs is called an ati- 


 guant part of the greater. Thus 4 meaſures 12, becauſe it is con- 


tained in 12 exactly 3 times. 4 alſo is an aliquot pat of 12, and 12 
a multiple of 43 but 5, 7, 8,9, 10, and 11, are all aliquant pan 
12. | | 4. A 


* Theſe diſtinctions in numbers with others of the ſame kind, called numbers 

and even, figurate numbers, Ic. and the ſeveral properties that ariſe from them, 

have furniſhed out a great deal of ſpeculation in ſome antient arithmetical treatiſes, 
but to us, at preſent, this article contains all that are neceſſary, 
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4+ Alſo a number is called the common meaſure of two or more 
numbers, when it will divide each of them without a remainder. 
'Thus 3 15 the common meaſure of 12, and 15, and the greateſt num- 
ber that will do this is called the greate/? common meaſure. 


5. Alſo thoſe numbers, that can be thus divided, are ſaid to be 
commen/ſurable, except in the inſtance, where unity is the greateſt com- 
mon meaſure; for in that caſe, they are ſaid to be prime to each 
other, or incommen ſurable, as are 3, 4; 4, 5, 6. 


6. A number, which can be meaſured by two or more numbers, is 
called their common multiple, and if it be the leaſt number, that can 
be ſo meaſured, it is called their lea common multiple, fo 30, 45, 60, 


75» Sc. are multiples of 3 and 5, but their leaſt common multiple 
is 15. | 


There are two uſeful problems (and but two, * beſides thoſe which 


may be anſwered mentally) ariſing out of the above particulars, and 
we ſhall here take the opportunity of inſerting them, as a place, 
which ſeems as convenient as any for that purpoſe. 


Problem T. 
*& To find the G. C. M. or greateſt common mea ſure (or Seth ) of 


two or more numbers. 


＋ Rule. 


In the caſe of two numbers, divide the greater by the leſs, 3 the leſs 
{or laſt diviſor ) by the remainder (if any) and the laſt remainder or di- 


Viſor 


* *Tis ſometimes neceſſary to know the components of a number (as was uſed 
in caſe 6 of multiplication) and whether it be a prime, Sc. and direct rules might 
be given for that purpoſe; but when theſe enquiries are of uſe here, they will for 
the moſt part be readily diſcovered without any operation of the pen. 

+ As numbers may be aptly repreſented by lines, the reaſon of the rule will per- 
haps appear the clearer, if we uſe that method of illuſtration. Therefore in the 
example that follows, ſuppoſe the line AB (ſee figure 1ſt. of the plate at the 
end) equal to the greater number 88, and CD equal to the leſſer number 24. Ihen 
tis plain the greateſt line (or number) that meaſures them both, cannot exceed CD, 


but it may be equal to it, and if ſo, will conſequently be had once in CD, and 


ſome number of times exactly in AB: Suppoſe it fo, and let us try if it will mea- 


ſure AB (which is evidently done by dividing AB 88, by CD 24) and if it ſucceeds 


(or leaves no remainder) the queſtion is anſwered. But let us now ſuppoſe there 
is a remainder, or that CD is not contained. in AB a certain number of times 
exactly (as 3 times) and that the exceſs or remainder is eB , or 16) then can no 
number bigger than it meaſure them both: To prove which, ſuppoſe Bf (bigger 
than Be) will anſwer; then as it by the ſuppoſition meaſures CD, it will alſo 
meaſure Ac, which is a multiple of (or 3 times) CD, and alſo what yet remains 
of the line AB, or eB, But eB is leſs than FB, conſequently the 174 Fm 1 
abſur 


* 


PF v9 
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diviſor, by the preſent remainder, and /o on, till nothing remains; and then 
is the laſi diviſor of all the G. C. M. of the two given numbers. When 
this is wanted of three or more numbers it muſt be firſt found of two as 
above, and of that G. C. M. and ſome other number, and again (if need 
be) of this laſt G. C. M. and another, Sc. and then is the G. C. M. laft 


found the anſwer: Obſerving farther ( agreeably to what has been al- 


ready ſaid) that if unity in any of theſe operations proves the G. C. M. 
the given numbers are prime to one another, and found to be incom- 


menſurable.” 


Examples. 
1. Required the G. C. M. of 24 and 88, and (2) 784 and 952? 
24) 88 (3 784) 952 (1 ; 
72 784 
16)24(1 168) 784 (4 
16 | 672 
Anſwer 8) 16(2 112) 168 (1 
16 112 
Anſwer 56) 112 (2 
112 
Dd 3 


abſurd. Therefore to proceed: Tho' the G. C. M. wanted cannot be greater than 
eB, yet it may be equal to it, and, as AB is made up of a multiple of CD (i. e. Ae) 
and the line e B, if it will meaſure CD it anſwers the purpoſe. Therefore the 
next ſtep is to try it, and if it ſucceeds the enquiry is determined (which is 
obviouſly done by dividing CD, or the laſt divifor by eB, or the laſt remainder} 
but if not, and there now remains ſomething, as gD (or 3) then is gD, for 
reaſons ſimilar to thoſe above, the greateſt line, that can now anſwer the purpoſe ; 


and if it will meaſure (or divide) Cg (equal eB the laſt diviſor) it muſt meaſure AB, 


and CD, being both made up, in like manner as before, of multiples of g D i.e. CD 
by the ſuppoſition is made up of the meaſure gD itfelf, and the part C g which it 
meaſures; but AB is made up of a multiple of CD, and the part -B equal Cg, 
conſequently the above aſſertion is true. Now on trying if this line g D (or 8 
will divide Cg exactly, it is found to anſwer, and hence is the G. C. M. of AB 
and CD required. Now as this reaſoning is the ſame in every ſtep thus far, it 
follows that the proceſs would ſtill be the ſame, let there be ever ſo many remain- 
ders and trials, and manifeſtly proves the truth of the rule in the cafe of two num- 
bers. And that the directions for finding the G. C. M. of three or more numbers is 
right, muſt, after what is ſaid above, in a manner be obvious of itſelf, for a grea- 
ter C. M. for three or more numbers than of two of them is abſurd, as the ſame 
two numbers are included in the ſuppoſition; hence taking the G. C. M. for two, 
pets ſeeing if it will meaſure the other, muſt be the firſt ſtep rowards the diſcovery, 
and if it does not ſucceed, the enquiry then goes on in the ſame manner between 


it and the third number, &c. as before: Hence in this caſe the directions of the 
rule are right, 
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3. Required the G. C. M. of 918, 1998, and 522? 
918) 1998 (2 So 54 is the G. C. M. of 918, 1998. Hence 


1836 
— 522 (9 
162) 918065 | my 15800 
8 10 — 
6 I 
108) 162 (1 : +5 
108 — 
— 18) 36 (02 
54) 108 ( 36 
108 — 


Therefore 18 is the anſwer required. 


In the ſame manner the G. C. M. of 468, and 864 is found to be 
36; and of 516, 1212, and 3548, 4 is the G. C. M. 


Problem II. 


: e To find the leaſt common multiple CL. C. M.) of two or more num- 
m_” 


+ Rule. 


& In the inſtance of two numbers firſt find their G. C. M. by the laſt 
problem; then divide either of the given numbers by that meaſure, and 
multiply the quotient by the other of theſe numbers, und tlie product is the 
L. C. M. fought. In the caje of three or more numbers the L. C. M. 
of any two of them muſt be firſt found, and then after the ſame manner 
the L. C. M of this multiple, and a third number found, and /o on, till 
all the numbers have been taken in, and then will the laſt found common 
multiple be the anſever required. — From this it appears, that if they be 
prime to one another, their product will be the L. C. M.“ 

| | | Examples, 


As this problem is not difficult, and will be farther illuftrated in problem 4th. 
of Vulgar Fractions Ec. any more praQical queſtions here would be needlefs. 

By dividing the two given numbers by their G. C. M. we find two others 
the leaſt poſſible in the ſame proportion, from what was ſaid in the contractions 
of the rule of three (page go) and the conſideration that the greater the diviſor is 
the leſs muſt be the quotient. Now as theſe quotients are the leaſt poſſible, they 
muſt be prime to one another, and hence their product, their L. C. M. But as 
the numbers under conſideration are reſpectively ſo many times bigger than thoſe 
quotient numbers, as the G. C. M. (above found) is bigger than unity, tis evident 
their L. C. M. will be the ſame number of times bigger than the L. C. M, 2 of 

their 
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Examples. 
1. Required the L. C. M. of 24 and 32? 
24) 32 (1 | 
24 Then 8) 24 (3x32=96 the anſwer. 
The G. C. M. 8) 24(3 OR 8) 32 (4X 24=96 
24 | 


2. Required the L. C. M. of 24, 32 and 52? (96 being found in 
the above example to be the L. C. M. of 24 and 32, there needs 
only to be found the L. C. M. of it and 52. Thus). 


$2)96(1 | | f | ; 
C2: Hence 4) 96 (24 5 = 1248 the anſwer, 
44) 52(1 4) 52 (13 x96=1248 
44 | 
8) 44(s 
40 
4)8(2 


im the ſame manner the L. C. M. of 56, 98, and 120 is found 
to be 5850; and ot 8, 12, 9 and 15, the L. C. M. is 360. 


Dd 2 Uſeful 


their leaſt proportionals. Therefore multiplying the L. C. M. of theſe propor- 
tionals, by ene above found G. C. D. we get the anſwer. OR (in the example 
that follows) as f 


34 * 8 = N 32296 
alſo 4X3 X8=4 N24 296 


tis viſibly the ſame thing, and a little readier, to multiply one of the proportionals 
by the other given number as directed. Ihe ſum of this reaſoning therefore is a 
de monſtration of the rule in the cafe of two numbers. And when more are con- 
cerned, tis plain a leſs common multiple of three or more numbers cannot be. 
found than of two of them; becauſe the ſame two are included, Sc. Hence the 
proceſs muſt be carried on (in the ſame manner as in the caſe of two numbers) 
between the multiple of the two above found, and the next number, and ſo onz 
and the reſult will evidently be the anſwer to the problem, as tis very manifeſt, 
that a numer will meaſure any multiple, or multiples ot the multiple it orig nally 
mvaſured. 
* See an inſtance or two in problem 5th, of what foilows. 
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Uſeful contraction: of the above rule. 

* « If any of the given numbers is an aliquot part, or diviſor of any 
other of the given numbers, that aliquot part may be omitted in the opera- 
tion. And if in the proceſs, <vhere ſeveral numbers are concerned, it be 
diſcovered that the L. C. M. to ſome of the preceding numbers, is alſo a 


multiple to ſome of the following numbers; ſuch following numbers may be 
omitted in the operation.” 


Examples, 


1. Required the L. C. M. of 4, 6, 8, 12, and 16? 


A 4) 12 (3x16=48 the anſwer. 


Here 4 and 6 being aliquot parts of 12, and 8 of 16, they are 
omitted, and the L. C. M. of 12 and 16 found for the anſwer. 


2. Required the L. C. M. of 15, 8, 12, and 167 
8 and 15 being prime to one another, 8 * 15 120 is their L. C. M. 


16) 120 (7 
112 


8) 16 (2 
16 


8) 16 (2 Xx 120 240 the anſwer. 


Seeing that 120 the L. C. M. of 8 and 15 is alſo a multiple of 12, 
12 is neglected in the operation. 


The 


* The reaſon is evident, for the numbers that are thus neglected muſt neceſ- 
farily meaſure any multipte of the numbers they are aliquot parts of; ſo that what- 
ever is determined for a multiple of thoſe that remain, muſt anſwer equally for 
every one concerned in the problem, | 
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The Dodrine of 
FULGAR FRACTIONS. 


* Definition, 


„% TPRACTIONS, or broken numbers, are expreſſions for any aſſignable 


part or parts of an nuit, whole, or integer.” 
+ NOTATION. 


6c T HE eſtabliſhed metliad of expreſſing fractions, or parts of an integer, 
is by placing: below a jmall line the number of parts the integer is 
Suppoſed to be divided inte, and abeve the line the number of parts intended 
by the frattion. Thas if I want to expreſs three fourths of a penny (or 
three of thoſe parts <vhereaf four make a penny) tis wrote thus 3, and 
erght ninths of a mile (eight of thoſe parts whereof nine make a mile) 
thus g; alſo thirteen twenty ſevenths, and fifty fix ninty fourths of any 
thing are thus wrote 29, 5. Sc. | 
Now as from this notation, the number below the line ſhews (or de- 
nominates ) how man parts the integer is ſuppoſed to be divided into, it is 
called the Denominator, and the number above the line the Numerator, 


becauſe it (numerates or ) ſhews, how many of theſe parts are concerned in 
the fraction.“ | 


This is the notation in general, but in reſpect to ſome other par- 


_ ticular circumſtances, fractions are diſtinguiſhed into the following 
kinds, | 


Definitions. 
I. © A Proper Fraction 7s when the expreſſion is leſs than a whole 


(or integer); or whoſe numerator is leſi than the denominator, Thus 2, 
, 
75 


* This ſhort definition we think ſufficient to introduce the notation immediately; 

as what is meant by a fraction cannot but be known to any perſon the leaſt con- 
verſant in ordinary affairs, and much more to an arithmetician thus far advanced. 
Beſides the metaphyſical parade, ſo often introduced here, in order to ſet the ſub- 
ject in every point of view, inſtead of inſtructing only puzzles; and experience 
tells us, that nothing is more detrimental to the evidence of the ſciences, than an 
il-judged refinement. 


+ We have in part anticipated this notation in page 33, nevertheleſs to make this 
article intire it muſt be gone over again, 
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J, 1e, c. are proper fractiont, and read three fifths, fix ſevenths, 
eighty five hundreths, Wc, Ls 


2. An Improper Fraction is when the numerator is equal to, or greater 
than the denominator, as +, 5, &c. (read four fourths, five thirds) and 
this name is given them from a /eemin impropriety there is in the expre/- 
font; as inflead of denoting a part leſs than an integer, their uſual ac- 
ceptation, one is equal to, and the other greater than an integer. 


3. 4 Simple Fraction i, one ſingle expreſſion referred to . 
Thus 3. LY Sc. are fimple fractions. 6 = 


4. 4 Compound Fraction 7zs the fraction of a fraction, conſiſting of 
two or more ſimple fractions joined together with the word of. Thus * of 
3, and + of 4 of 575, Sc. are compound fractions, and read two thirds of 
three fourths, and three fourths of four fixths of eight tenths, Oc. 


5. A Mixt Number (or Fraction) is compoſed of an integer, and a 
fraction. Thus 82, 123, fc. are mixt numbers, and reaa eight and one 
half, twelve and three fifths, &c. 


It appears from the above notation, that whenever it is neceſſary to 
confider a whole number as a —_ action Ci. e. as confiſting of a nu- 
merator and denominator) it may be done by placing an unit (or I) under 
it. Thus 6 may be wrote , and 365 7, Sc.“ | 


Theſe things eſtabliſhed, the learner perhaps may expect we ſhould 
next proceed to the Algorithm, as before; but as there are from the 
nature of the notation, ſeveral preparative reductions of expreſſions 


from one form to another neceſſarily required, they muſt firſt be 
taught, as follows. 


Keduction of 7 ulgar Fractions. 
| Definition. 


66 [ FINDER this title are ſhewn ſeveral neceſſary redufious of frac- 
tions from one form to another, preparative to the operations addi- 
tion, ſubtrattion, &c.” 


Problem I. 
« To reduce improper fraction, to their equivalent whole, or mixt 


numbers.” 
Rule. 
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* Rule. 


« Divide the numerator by the denominator, and the quotient is the in 
teger, and if any thing remains, it muſt be placed over the diviſor in form 
of a fraction at the end of it for a mixt number.” 


Examples. - 


* 
"4 


1. Reduce % to is equivalent whole or mixt number? 


18) 167 (95 Anſwer, 
162 | 


2. Reduce e to its equivalent whole or mixt number? 


27) 16426 (60835 Anſwer. 
162 


226 
216 


10 


— 


Practical 


* This follows obviouſly from the notation; for as the denominator expreſſes 
a whole (or integer) broke into a certain number of parts, and the numerator an 
equal or greater number of thoſe parts, tis evident the fraction muſt contain a 
whole (or integer) as often as the diviſor above mentioned is contained in the 
dividend. As to the direction for ordering the emainder ſo as to make a mixt 
number, *tis too evident to need explanation, and beſides is what has been all 
along done in the divifions made in the other part of the work. 

It may not be amiſs to hint in this place, that all fractions repreſent a diviſion 
of the numerator by the denominator, and are taken altogether as proper and 
adequate expreffions for the quotient. Thus the quotient of 2 divided by 3 is F: 
For on aſking how often 3 may be had in 2 the anſwer is (o) no times, and 2 re- 
mains. Now (agreeably to what was explained page 33) this remainder is to be 
put over the diviſor, and placed at the end of the quotient (o) for an exact quo- 
tient, that is in this caſe 057 is the exact quotient. —The 'ſame of others. 
Now this ſhews that there is ſomething more than an arbitrary choice inthe 
ſecond method of repreſenting diviſion as explained in the introduction; and in al- 


gebra this method is of very great uſe, as from its general manner of exprefiing 
quantities no other is often practicable. 
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Practical Queſtions. 


CLass I. 
1. Reduce i to its proper terms? - - - Anſwer 33. 
2. Reduce 27 to its proper terms? - - Anſwer 567 
3. Reduce 3 to its proper term: Anſwer 27. 
 Crass II. 
1. Reduce 4 to its proper terms? - Anſwer 5644. 
2. Reduce 2 to its proper terms? - - - - - Anſwer 514758. 
CLass III. 


Reduce = to its proper terms? - - « - - Anſwer 120443. 


Problem II. 


«© To reduce a mixt number to an equivalent improper fraction.“ 


* Rule. 


« Multiply the integral part by the denominator of the fraction, and to 
the product add the numerator ; make the ſum a numerator to the given 
denominator, and that is the fraction required.” 


Examples. 


1. Reduce 9; to an improper fraction? 


* 


9&* 18452167 Anſwer 12 
2. Reduce 608 25 to an improper fraction? 


608 x27 +10=16426 Anſwer 
Practical 


* To make the whole number incorporate with the fractional part, every 
integer in it muſt be broke into the ſame number of parts pointed out by the de- 
nominator of the fraction given, which is evidently done by multiplying them by 
this denominator. Then as all the parts both of the whole number and fraction 
are now made equal in magnitude, they may be added and placed over the given 
denominator, as a new numerator agreeing with it in kind, for the anſwer re- 
quired. | 


lame (i, e. one part out of two of an apple is the ſame thing as 50 out of 100, 
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-» 


Practical Queſtions. 


e CLass I. 
1. Reduce 5621 to an improper fraction? - - Anfwer 1245. 
2. Reduce 7945 to an improper fraction? - - - Anſwer 435 
3. Reduce 183+; to an improper fraction? - - - Anſwer 24 
CLass II. 
1. Reduce 10042 to an improper fraction? - - - Anſwer 5277, 
2. Reduce 5144; to an improper fraction? - - - Aniwer 469. 


CLass III. s 


Reduce 473483 to an improper fraction? - - - Anſwer 337247, 
Few 


-Problem III. 


& To reduce @ compound fraction to an equivalent ſimple one,” 


* Rule. 


&« Multiply all the numerators continually far a numerator of the ſimple 
fraction, and all the denominators continually for a denominator.” + 
| Ee 7 5 Example. 


* That a compound fraction may be repreſented by a ſimple one is very evident, 
as a part of a part muſt needs be ſome part of the whole, and in order to prove 
the truth of the rule for this reduction, it will be neceffary firſt to eſtabliſh the 
following premiſes, which contain ſeveral good hints for the right underſtanding 
of the nature of vulgar fractions. Vix. (I.) Any fraction is multiplied or divided 
by a whole number, by multiplying or dividing (if poſſible) its numerator by it. 


| 2 X4=8 
Thus g multiplied by 2-muſt be as evidently +5; i. e. = 75 


(or any other thing) make 8 oxen; and on the contrary the half of 19 is as 
lainly 18 as the half of 8 oxen is 4 oxen. Again (II.) we muſt premiſe, that 
if the numerator, and denominator be both multiplied or divided by the ſame num- 
ber, the value of the fraction is not altered. Thus AA =32 &:. in which 
the numerator and denominator of each preceding fraction is multiplied by 2 to 
make that immediately following, and r == in which the numerator 
and denominator of the preceding fractions are all along divided by 3, &c. and 
the reaſon is evident, as each multiplication and diviſion only breaks and col- 
lets (as it were) the parts of the numerator and denominator they find into other 
different ones, as to magnitude, and conſequently their relative value is ſtill the 


„ 
as twice 4 OXen 


and 


OI III TYIS * > 0 OI ˙ TAE TOI ee 
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| 


Examples. 


1. Reduce 3 of 3 to a ſimple fraction? 


2$X3226 
38412 Anſwer £, 


2. Reduce + of 3; of 3 of F to a ſimple fraction: 


4 


IXS X X23 O 


2X6X4X3=144 Anſwer fer 


Pradtical Queſtions. 


CLass I. 
1. Reduce 7 of 4 of 2; to a ſingle fraction? - Anſwer 242, 


2. Reduce + of + of ++ to a ſingle fraction? - - Anſwer 342. 
3. Reduce 4} of 28 of 3 to a ſingle fraction? - - Anſwer Fee. 


CLass 


and the converſe), (III.) From this and the certainty of a fraction's being great 


or li:tlc, not as it is formed of great or little numbers, but as the value of the 
numerator is near or far off the value of the denominator, &c. we may diſcover a 
different, and very uſeful, way of multiplying a fraction by a whole number, from 
that already mentioned, i. e. A fraction is multiplyed by an integer, if we divide 
its denomirator by that integer, and, on the contrary, tis divided by an integer, if 
we multiply its denominator by that integer. Thus +; multiplyed by 2 is either 
D 
| I2 12222 
laſt (the terms of the latter being each half of the former). Alſo r divided by 
4=2=2 _ 4 
_ 2X 1222 | 
value. And this agreement of the latter method, in effect, with the former proves 
it to he right. | : 
Theſe truths premiſe4 (which muſt be equally valid in all other inſtances) the 
reaſon of the rule will readily appear. Thus in the example that follows 3 of 4 
is plainly the ſame as 2X} of 4 (or twice + of 4). Now g of + from what 


8 3 —— 
2 


5 becauſe the reſults 7 and 4 are the ſame by the 


2 is either 


, the reſults Fr, and r being equal in 


was ſaid above (III) is = =P: But twice this (from II) is 
354 

which reaſoning agreeing with the directions of the rule ſhews it to be right, 
when two numbers are concerned, And as in inſtances where three or more num- 
bers are given, the two firſti may be reduced to one (as above) and this one and 
the next in the ſam: manner to one, and fo on, till the whole are taken in; and as 
alſo the proceſs in this would evidently be a continual multiplication of the nu- 
merators and denominators, the rule is * true in all inſtances. 


OF ARITHMETIC. 211 


CLass II. 


1. Reduce 23 of 33 of ZZ to a fingle fraction? - - Anſwer 3293 


EN 


2. Reduce 1g of + of 2 to a ſingle fraction? - - Anſwer 443. 


CLass III. 


Reduce £ of 1+ of 3 of f to a ſingle fraction? Anſwer bs 


As there are many different expreſſions for fractions of the ſame 
value, and as the leſs they are the better, the following contraction 
of the rule in the laſt problem will be uſeful upon that account, as 


well as in abridging the work itſelf. 


If any numerator be equal to any denominator, they may be both 
rejected in the proceſs, and if any numerator and denominator can be divid- 
ed by the ſame number, the quotients may be uſed in their ſtead.” 


Example. 
1. Reduce 4; of 5 of to a ſimple fraction? 


— PL, of LZ of of. L of of -= ( 2 =)7 the anſ. 
i 4 5.085 ES © 1 NG 


OR, more practically thus, writing the new figurers over the old 


ones as they are cancelled with the daſh. | 


Ee 2 Problem. 


* This is evident from what has been often hinted, and particularly in the cors 
traction, page 186. Alſo 'tis in effect dividing both the numerator and deno- 
minator by the ſame number, therefore the value of the fraction is not altered 
from what was ſaid in article (II) of the laſt demonſtration, 
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Problem IV. 


« To reduce a fraction to its loweſt terms, or to „ 1 
, expreſſed in the leaſt numbers poſjible.”? 9 A. 8 gui 


* Rule. N 
& Divide the numerator and denominator, by their G. C. D. and the 
quotients will be the terms of the fraction required.” | 
* Examples. 
1. Reduce 243 to its loweſt terms? 
486) 648 (1 48616223 
486 


| | | 72 G. C. D. 162) 48603 
| - + ads 


648=162=4 
Anſwer 43. 


. — 


2. Reduce 337 to its loweſt terms? 


137) 283 (2 
- 2594 


9) 137 


| | as 


15(2)9 | 
4(1)2(2 


Here the G. C. D. being unity the fraction is already in it: 
loweſt terms. = | 


Prattical Queſtions. 


CLass I. 


1. Reduce 2. to its loweſt terms? - - - - Anſwer $4: 
2. Reduce 575 to its loweſt terms? - - - - - - - - Anſwer 4. 


3. Reduce 755 to its lowelt terms? - pa 13. 


a We have ſhewn above that a different and leſs expreſſion of ſome fractions 
| 8 may be found, of the ſame value, by a common diviſion of both the numerator 
| - and denominator; and tis evident that if the common diviſor be the greateſt po- 
| ſible (as ditected) the quotients, or terms of the new fraction, muſt be the leaſt poſ- 
fible.—Generally aſter this problem fractions will be expreſſed in their loweſt 
1 terms. 


e 


— 


* ” 
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CLass II. 
I. Reduce 32 to its ed terms? - - — Anſwer 8. 
2. Reduce 3513 to its loweſt terms? - - - - - - - Anſwer 3. 
 Crass III. | 
Reduce 3432 to its loweſt terms? - - - - - - '- - Anſwer F. 


The work of the above problem may be more practically done 
thus: | 5 


& D;wide the numerator and denominator by any little common divifer, 
as 2, 3, 4. 55 Sc. and the reſult again in the ſame manner, and ſo on, 
till it can be divided no lower.” 


Now this method, tho' not ſo direct as the other, is often readier, 


as by practice it will be eaſy to diſcover theſe diviſors at fight; for 
tis certain any even number will divide by 2, and any number end- 


ing with 5 or o by 5, Cc. 
Examples. 


1. Required to reduce 24853 to its loweſt terms? 


1 1 1 1 1 
JT 

5 144 | 72 |36[12} 6 ]3 age. 2 
240 | 120 60 20 10 5 * 


2, Re- 


* Some add to theſe directions the following, which are more curious perhaps than 
uſeful. (I.) If the laſt two figures of any number will divide by 4, the whole will 
divide by 4. (II.) If the laſt three will divide by 8, the whole will divide by 8: 
(III.) And if the ſum of the digits of any number be a multiple of 4 or 9, the 
whole is a multiple of 3 or 9.— The reaſon of the 1ſt. is, that whatever digit re- 
mains from the tigure before the two laſt is ſo many hundreds, and as any num- 
ber of hundreds is a multiple of 4, if the following number to be joined to it be 
alſo a multiple of 4, the whole is a multiple of 4. The reaſon of the 2d. is ſueh 
like. For whatever digit remains from the figure before the three laſt is ſo many 
thouſands, and as any number of thouſands is a multiple of 8, if the following 
digits to be joined expreſs a multiple of 8, the whole is a multiple of 8. As to 
the 3d. it is a direct conſequence of what was ſhewn in the demonſtration of the 
of the method of proving multiplication, &c, by caſting out the gs. For from the 


lemma and corollary there demonſtrated, it appears that any number, which leaves 


nothing when the gs are caſt out, will divide by g, without a remainder, And 
as 9 is a multiple of 3, the ſame particular muſt be true of 3 alſo. 


- 


„ff 
2. Required to reduce 434+ to its loweſt terms ? 


1344 | 672 | 336 | 84 | 21] 7 Anſwer 3 
1536 | 768 | 384 | 96 | 24 | 8 


Problem V. 


et To reduce fractions of different denominations to equivalent ones 
hawving all the ſame denominator, called a common denominator,” 


* Rule. 


« Multiply each numerator into all the denominators continually, except 


its own, for a new correſpondent numerator, and all the denominators con- 
tinually for a common denominator. 


OR, 


Having Found the common denominator, as above, divide it by each of 


the given denominators, and multiply the * by the carreſpondent 
namerators for the new numerators,” 


Examples, a 


1. Reduce 2, 5, and 5 to a common denominator ? 
Per 1ſt, method. 


2X5 X7=70 the common denominator. 
 1X5X7=35 the new numerator for +. 


ZXZX7TE4CZ. Do. for +. 
4X2X5==40 Do. — — - for 3. 


Therefore the new equivalent fractions are 35, * and 42, the 
anſwer. 


Per 


* Thereaſon of the firſt method will appear by placing the members multiplied 
in theſe operations properly under one another, for then it will be ſeen that the 
- numerator and denominator of every fraction is multiplied by the very ſame com- 
ponent numbers, conſequently their values are not alter'd (by what was ſaid in 
note page 209)—Thus i in the example that follows: 


:. 5 ” 
[ 1 | x5 X7 | 3] x27 [4] x2x5 
| 2] x5 X7 | 5 ** [7 | x2x5 


5 


As to the ſecond method its reaſon is fully ſhewn in the proceſs itſelf, in which 


ſuch parts of the common denominator are taken for new numerators, as are ex- 
preſſed by the given fractions. 


; 
N 
1 
8 


e * 4 "IP" J 
„ eee 
F 
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Per 2d. method. 


2) 70 | 5) 70 
pp new numerator for = 14 
| I 42 Do. for 4 
7) 70 _ 
10 
4 


40 Do, for 4 the ſame as before. 


2, Reduce 2, 2, 5, and 4 to a common denominator? 


Per 1ſt, method. 


2X2X6x8=192 Do. - l for 3. 
5X2X3x8=240 Do. - - - - = - - for 3. 
7X2X3x6=252 Do. - = =:- - - - for 5. 


The fractions required are therefore 344, 177, 743» and 277. 


Per 2d. method. 


2) 288 | 3) 288 6) 288 
= new numerator for 2 g6 " 
— 5 
| 1 2 | 240 Do. for þ 
Ro | 
7 
252 Do, for 4 the ſame as before, 


Practical 


_—_ —_ 7 — — — ——— — — — — — 


—— —— 


— DADA or note nes eg on” ooo 
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Practical Queſtions. 


CrLass bh 


1. Reduce 2, 4, + to a common denominator? Anſwer 32, 48, 42, 
2. Reduce +, Er, 5, + to a common denominator ? 
515 88 2 8 8 


3. Reduce +, 5, 5, 4, to a common denominator ? 
: $204 240 280 
Anſwer 528, 342, 282, 735 


CLass II. 


1. Reduce 3, 5, 2, £ to a common denominator ? 
8 350 
a Anſwer Arge, gr fe, Bb, 2348. 
2. Reduce 5, 4, 3; 2; to a common denominator ? | 


16009 1680 1440 
Anſwer 7555» 1528, 1222, 1828. 
rns Hh 


Reduce 11, 18, Pr; 5, to a common denominator ? 
| pes . | 
Anſwer 18818, T3518) T8875, 18878. 


Tho? the above problem finds a common denominator to any num- 
ber of fractions, yet perhaps it is not the leaſt that might be; and as 
fractions in their loweſt terms are fitteſt for uſe, we ſhall next ſhew 
howy to find the loweſt common denominator paſſible in theſe caſes, 
thus: | | Z 


(* Rule 29.) 
& Having each fraction in its loweſt- term, find the leaſt common mul- 


tiple of the denaminators for a common denominator, and then find the cor- 
reſpondent numerators, by the ſecond method in the laſt rule.” 


Examples. 


1. Reduce 2, and 27 to their leaſt common denominator ? | 
12) 
The reaſon of the rule is evident; for as this common denominator is 3 


multiple of all the denominators, it will divide by any of them, and conſequently 
proper patts may be taken for all the numerators, as directed, 


— 
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12) 18 (1 ; 
12 6) 12 (2 & 18236 L. C. M. of 12 and 18, or 
the leaſt common denominator. 


G. C. M. 6) 12 


2 Then 
12) 39 1976 
3ZX7=21 new numer. for EE 2 X11==22 new numer. for 25 


"Hens we have 35, = the anſwer, 


1 


2. Reduce 5, T, 85 5 Z, 15, 42 to their leaſt common denominator? 


og 3, 4, 6, and 8 as aliquot parts of 16 and 24 find the 


L. C. M. of 16 and 24, Thus 
16) 24 (1 
16 | 
„ 8) 16 (2 * 2448 L. C. M. or L. C. Denom. 
G. C. M. 8) 16 
* =: + Tan 
3) 48 4) 48 
16 new numer. for +5, | 12 & 3236 new numer, for 4, 
. 8) 48 
8X5 o new numer. for 35 6 * Az new numer, for 2, 
16)48 204 
3* 1183 3 new numer. for 4 2 X17 234 new numer, for 27, 


Therefore we have 53, 33, 42, 455 45 At the anſwer, 


Problem VI. 


« To 1 fractionall what part any applicete number is of any + 
other of the ſame kind.” of - = 
Ff | - * Rubs. 
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* Rule. 


Male them both of the ſame name by common reduction, and then the 
reſult of the former placed over the latter is the expreſſion required.” 


Examples. 


1. Expreſs 6 farthings in the fraction of a pound? 


205, X12 X4=960 the farthings in a FL. Hence g = u is 
the anſwer. | | 


2. Expreſs 4d in the fraction of a ſlulling ? 


2 12d. & 4248 farthings, and 42d. 18 farthings. Hence =] 
15 the anſwer, 


3. Expreſs 3s. 24 in the fraction of a moidore? 


275. 1296 farthings, and 35. 24d. =1 53 farthings. Hence 
727 A is the anſwer. 


4. Expreſs 164 drams in the fraction of a 16. avoirdupoiſe? 


160. £1024 quarter drams, and 164 drams =67 quarter drams. 
Hence +37; is the anſwer. 


Prattical Queſtions. 
CLass I. 
I. | Expreſs 8/5. in the fraction of a ton? = = = = - Anſwer 2. 
2. Expreſs 3; inches in the fraction of a yard? - Anſwer z. 
3. Expreſs 55. 7:4. in the fraction of a C. - - Anſwer 7 
Crass II. 


1. Expreſs 2dꝛot. 32 gr. in the fraction of a ll. Troy? 
Anſwer 1428. 
2. — 155. in the fraction of 25s. 10d. - - - - Anſwer 23, 


CLass III. 


Expreſs 3 C. 22rs. 516, 13%0z, to the fraction of 7C. 32rs? 
Anſwer (21824 =) 44. 
Problem 


* This is evident from the practice. 


% - 


by 
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Problem VII. 
the 3 


o reduce fractions of one denomination #0 fractions of anot her de- 
nomination,” | 


* Rule. 5 
5 | «1, If it be from aleſs to a greater, 


Bring 4 Angle unit, confidered of the ſame denomination the required 
fraction is to be of, into the ſam? denomination the given fraction refers to 

| at preſent; then multiply this reſult by the denominator of the given 
=+ fraction, and over it place the numerator for the anſever. 


2. Fit be from a greater to a leſs. | 
| 8 | \ 
ce | Bring a fingle unit, conſidered of the ſame denomination the fraction re- 

fers to at preſent, into the ſame denomination the required one 1s to be of, 

then multiply this reſult by the given numerator, and under it place the de- 

nominator for the anſwer, _ | 


OR, in general, 


Going through the ſeale of the ſubdiviſions from the given denomina- 
tion to the other referred to, make ( by way of compariſen) every flep the 
member of a compound fraction, and then reduce it to ſingle one for the 
anſwer,” 


This latter method is the moſt uſual, and on peruſing a few exam- - 
7 ples, it will be found eaſier in practice, than it may ſeem in precept. 


Examples. 


1. Reduce + of a penny to the fraction of a pound? 
o Per iſt. method. 207. =2404. Then 240X6=1440 ſixths of a 
penny. Hence re ai is the anſwer. OR, per general rule 
form it thus 3 of Az of z 55; as befqre. 
Ff 2 2. Reduce 


\ 


* Tis judged here, that a careful examination of the proceſs in an inſtance or - 
two, will ſhew the reaſon of ſo eaſy a rule, better than a tedious account in words, 
which it would require if attempted, 


? 
8 
* 
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2. Reduce 4 of an ounce to the fraction of a C, weight? 


Per 1ſt. 112/76, =17920z. Then 1792 & 82 14336 eighths of an 
ounce. Hence s zort 15 the anſwer. 


e e como of T6 of 555; (F of 2s of 2x of 4) 
737373 as before. | 


3. Reduce 7 of a L. to the fraction of a penny? 
Per 2d. 1/,=240d. Then 240 X 7 =1680. Hence „ = is 
the anſwer. 


OR per general rule 33 of 29 of T = as before. 


4. Reduce 3. of a yard to the fraction of an inch? 


Per zd. 1y4.=36 inches. Then IO 3=108. Hence 5 is 
the anſwer. 


OR per general rule + of 4 of 13 ="23 as before. 


Practical Queſtions. 


Crass TI. 


Reduce + of a farthing to the fraction of a ſhilling? 


Anſwer 35. 
2. Race is of a LF. to the fraction of a penny? Anſwer . 


3. Reduce + of a pennywt. to the fraction of a 5. Troy ? 
Anſwer 38. 


CrAss II. 


1. Reduce 22 of a C. to che fraction of a penny? Anſwer + 5 
2. Reduce 4 of a guinea to the fraction of a pound? Anſwer +: 


Cin III. 


Reduce £ of a moidore to the fraction of a crown? Anſwer g. 


Problem VIII. 


To find the value of an applicate fraction in its proper _ (as of 
many, . 2 5 Gch,* 


Ew Rule. 
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* Rule. 


% Multiply the numerator by the parts in the next inferior denomination, 


and divide the product by the denominator for the anſever in that deno- 


mination, and if any thing remains, multiply it by the next inferior deno- 
mination to the laſt, and divide again by the denominator, and ſo on, till 
it is exhauſied as far as neceſſary, and then the guotients placed after one 
another in their order are the anſwer.” | 


Examlpes. ' 


1. What's the value of 5 of a ſhilling, and (ad.) 3 of a hundred 
weight ? 


5 2 
12 4 
7) 60. 3) 8 
84. 4 2 2 
1 28 
7) 16 „ 
27 1875. 2 
16 
| 3) 32 
Anſwer 81d. 7, and 22rs, 1816, 10702, 105K. 


3. What's the value of 5 of a pound ſterling, and (4th.) £5 of a 
46. Troy? , | , 


* As the numerator of a fraction may be always confidered as a remainder, 
and the denominator a diviſor, of a diviſion, this very eaſy problem will be found 
already ſolved, both in diviſion of money, and the valuation of remainders in the 


— of three; ſo any thing more of explanation than this hint would be ſuper - 
uous. 0 


ö 


222 A TREATISE 


2 16 
20 :- I2 
7) 40 © 17) 192 (1102, 
A, 1 + 
59. 5 — 
12 22 
ROS | 17 
EY | 5 
84. 4 - - ow 
4 — 
_ 17) 100 (Sd. 
7) 16 85 
E | 15 
; 24 


17) 360 (21P;gr5. 
Se. 


Anſwer 5s. $24.4, and 110%, 5dws, 2153 gre, 


Practical Queſtions. 


CLass I. L 


1. What's the value of 3; of a pound ſterling? Anſwer 15s, 64. 

2. What's the value of J of a 45 ? Anſwer 18h, 21m. 101%. 

3. What's the value of + of a . avoĩirdupoiſe? 
Anſwer, 80z. 144i. 


CLass II. 


1. What's the value of 243 of a pound ſterling? Anſwer 155. 624. 
2. What's the value of i of a ton? Anſwer 3C. Or. 816, e. 


Cx Ass III. 
What's the value of 33; of a 156. Troy? Anſwer 70z. 5 dt. 135875. 


Problem IX. 
„To reduce a fraction to an equivalent one having a given 1 
rator. | | 


* Rule, 
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* Rule. 


ce Say, as the numerator of the given fraction is to its denominator, 2 
is the numerator Juppeſed to the denominator required.” 


Examples. 


I, Neige 3 to an equivalent fraction whoſe numerator ſhall be 
om” 334: 12216 | | | 
+ 
3) 48 Anſwer . 
16 


2. Reduce + to an equivalent fraction whoſe numerator ſhall be 


I7? | 
3:5 ::17 : 283 
5 | 
Rees 17 
3) * Anſwer 257 
284 
Problem X. 
F o reduce a fraction to an equivalent one having a given denomin- 
. ator,”* - | 
Rule. 


Hay, as the denominator of the given fraction is to its numerator, ſo is 
the denominator ſuppoſed to the numerator required.” 


5 | Examples, 
1. Reduce + to an equivalent fraction whoſe denominator ſhall be 
| 30 ; 
| 5 :4:: 30: 24 Anſwer 38. 


2. Reduce 


D 


The ſtatings in this and the followin problem explain themſelves: But it 
may not be amiſs to obſerve here, that they afford an eaſy method of finding 
whether two given fractions be equal or not, by trying whether their numerators, 
and denominators be proportionable or not. Thus & and 57 are equal, becauſe 


tis as 3:4:: 12: 16 exactly, but + and 4 are becauſe an 1 ct; nai? 
which is leſs than 30, Sc. T and 4 are not equal, becauſe as 33 5 7 285 


Ch 
ONS 
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5 Reduce to an equivalent fraction whoſe denominator ſhall be 
15 | | 5 
e 7:6: 0 un7 Anſwer —— 
Scholium. i 


The two laſt problems might very well have been ſpared, nor 
ſhould we have given them a place, had they not led, in as neat a 


manner as any, to a kind of fractions not yet taken notice of, ſuch as 
I 
7. . 122 
284 1 
themſelves fractions. Theſe ſome authors very properly call com- 
plex fractions, and they are eaſily reduced to others of the common 
form; but as this requires a previous knowledge of the diviſion of 
fractions, their farther management muſt be deferred to another 


place, it being ſufficient here to have pointed them out and diſtin- 
guiſhed them with a name, 


(Sc.) where the numerator and denominator are 


Having thus laid down, in as rational a manner as we were able, 
the nature of vulgar fractions, and their ſeveral reductions, we now 
proceed to the Algorithm, which to a perſon, who has made himſelf 
maſter of what is thus far delivered, will appear an exceeding eaſy 
praxis. | | 


(Problem Xl.) 
Addition of Fractions. 


+ Rule. 


46 PR EPARE jour fractions by reducing 61.) compound ones to 


femgle ones; (2dly) fractions of different denominations to others 75 
| | the 


_* Theſe rules addition, ſubtraction, &c. are underſtood as defined in whole 
numbers, except in multiplication, in which (from the nature of fractions) we 
muſt ſay as much of the multiplicand is to be taken, as is expreſſed by the mul- 
tiplier inſtead of © The multiplicand is to be taken as often as there are units in 
the multiplier.” Thus to multiply any number by 2 is to take it twice, but to 


multiply by 2 is to take half of it. 
+ The rule is evident; for before fractions are reduced to a common denomi- 


nator, they are as much diſimilar as any things in nature: Thus I and 4 can 


neither be called 3 fifths nor 3 ſevenths, any more than one apple and two pears. 


can be called 3 apples and 3 pears; but when they are reduced to a common de- 
nominator (Tg, ) and made parts of the ſame thing their ſum (7%) is then as 
properly expreſſed by the ſum of the numerators, as the ſum 'of two quantities 
of apples or pears, by the ſum of their individuals, 


VIA . e 
„ere FF 1 
2 YN . > 3 bY So. > p 
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the ſame denomination; and ( 3dly, if need be) the fimple fractions given and 


reſulting to a common denominater : T hen write the ſum of the numerators 
over the common denominator for the anſwer, which, if an improper frac- 
tion, may then be reduced to a mixt number. —Farther, in the caſe, where 
mixed numbers are concerned, inſtead of reducing them to improper fractions 
(which might be done) it will be as well to reſerve the integral parts 10 
the laſt, and then add them-to what reſults from the fractions.“ 


Examples. 


1. Add 2, 2, and 4 together?----Theſe reduced to a C. D. are 
35, $3, and 43: Hence 35 742+49 =7 145 is the anſwer. 
5 5 8 
2. Add 3 of 5 to 57-3 of J 2223 and £, and 22 reduced to a 


C. D. are AZ, and %: Hence — n -=boben brought to 
| 189 


| its loweſt terms) 32, is the anſwer, 


3. Add 17;, 63, and 444 together ?-, 5, and 73 reduced to 


a C. D. are , £35, 538: Hence their ſum is 70+ 168+ 260. 


| 280 
1:45 =1573---- Therefore 17 +6 +4 +1422=28422 is the anſwer, |; 


4. Add of Fofa L, to of a penny? -s of 3=-2;. Now 
(per prob. VII.) Jof a penny is of Iz of Z s of a %. Hence 
2» and 43g reduced to a C. D. give ye, and Free. There- 


fore their ſum 6480+80 5 28 = g of a L. is the anſwer. 
| 57600 . 5 


Practical Queſtions. 


CLass I. 
1. Add , Ir, and & togethererrr ? Anſwer 254+. 
2. Add 52, 67, and & together Anſwer 132. 
3. Add 2 of 4, and 5 of 28 together? - , - - - - Anſwer 1278. 
| CLass II. | 
i. Add $oftatatwiofs A ------- Anſwer 22757, 
2. Add 67 of 53, 5 of æ, and 74 together? - - - Anſwer 131. 
CLass III. 


Add 5 of a yard, + of a foot, and 7 of an ell Wy. 
Anſwer 235 yards, 


Ge (Problem 


4 
* 
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(Problem XII.) 
Subtrattion of FHractions. 


* Rule. 
«© PRE PAR E them as in addition, and then the difference of the nu- 


= merators placed over the common denominator is the anſwer. And 
if whole or mixed numbers be concerned, they may either be thus ma- 
naged, inthe form of an improper fraction, or (which is eafier ) the whole 
number parts reſerved to the laſt, if, in caſe of want in the fractional 
part of the ſubtrahend, you borrow to it an integer ſuppoſed broken into the 
parts of the fraction (or, which is the ſame, as many parts as are in the 
common denominator) and for that carry one to the whole number, as in 
common ſubtraction. 


On In Yn es — 
: — —— 
— = — 
—— — — 
— — ER ” — 


— — * — _ — 
— — — dy =. 
— ons eines one 


— ar —äñůä 
— —— !v— 


Examples. 


1. From 4 of 15 take 4?----+ of . Then 35, and 3 re- 


duced to a C. D. are 275, 53%, Hence eee is the 
240 | 


anſwer. 


2. From 164 take 8354, 3 reduced to a C. D. make 5, 5. 
Hence 1678 —853=7;53 the anſwer. OR thus 1622 , and 83= 


+3 which reduced to a C. D. give , £5, Hence 0 —00_ 
10 


28 2718 as before. 


z. From 4 of a C. take 2 of a ſhilling ?----2 of a ſhilling =2 of 
28 Id ofaZ. Then 3, 53; reduced to a C. D. make 488, 12. 


Hence . ˙ of a {- the anbver. 
. 400 | | 


Practical Queſtions. 


CLAann 3, 


1. From 5 take 3 of 5? - - - - - - - - - Anſwer 2 remains. 
2. From II take 2 Anſwer 543% 
| 3. From 42 take + of JF? - « - - « Anſwer 333. 
| CLAs8 


The reaſon mutt be obvious, 


HY. 


1 


of 


5 
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CL Ass IL 
1. From 71+ take 173 „ Anſwer 9024 remains. 
2. From + of an ox. take 3of a dww?. (Troy)? Anſwer +53 of an oz. 
CLass III. 


From < of a ton take 5 of a 16. - Anſwer 32747 of a ton. 
(Problem XIII.) 
Multiplication of Fractions. 
* Rule. 
60 * EDUCE compound fractions to Angle ones, and mixt numbers 10 
improper fractions, and then the product of the numerators is the 


numerator, aud the product of the denominators the denominator of the 
anſwer.” | 


Examples. 


1. Multiply + by 3? $X3=15 


5 
8X4=32 Anſwer 34. 


2 Multiply 135 by 3?-----134=5, Hence E 


5 X 
is the anſwer, =" 
Practical Queſtions, 
CLass I, 

1. Multiply I by 1353? - - - - - - - - - = - - Anſwer 1242, 
2. Multiply 3+ by 4 of 5 of 4? - - - - - - - - - Anſwer 45. 
3- Multiply 124 by g of 7? - = - - - - - - - - - Anſwer 294» 

Sg C!rass 


As the multiplication by a fraction implies the taking ſuch a part of the mul- | 
tiplicand, as is expreſſed by it (ſee note to addition) the product of any two frac- 


tions may be truly expreſſed by a compound one. Thus 4 of F is the anſwer 

of the firſt example that follows; and as the direction of the rule agrees with the 

method already given to reduce theſe fractions to ſimple ones, it is ſhewn to be 

right.—This might have been demonſtrated many other ways, if the proceſs wers 

not too nearly ally'd to ſeveral occaſional ſteps taken in enn to need any 

at al}, * 5 88 
a 


„7 
. 


ch 
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= —— 
. m a ee een En. OO "I"E—_R 


— ————— ———ß 
Pg Der # wy - * » pap" 4 — 


228 A TREATISE 


| CLass II. | | 
1. Multiply + of + by rb of 33? = . = Anſwer 22. 
2. Multiply + of 91 by 71222 | Anſwer 5 2053. 


. 
Multiply 42, + of 5, and 18+ continually? - - - Anſwer 9728. 


( Problem XIV.) 


| Divipon of Fractions. 


* Rule. 


6 PRE PARE them as in multiplication, and then multiply the numer- 
ator of the diviſor into the denominator of the dividend for a de- 
rominator, and the denominator of the diviſor into the numerator of the 
dividend for a numerator of the anſwer. OR, in ſhort (which is the 
very /ame) invert the terms of the diviſor, and then multiply lite names 

together ( as in multiplication) for the anſwer,” 
Examples. 


In the example that follows 5 is the diviſor, and 5 the dividend Now 4 


is 2 divided by 3 (or I of 2), and to argue out the reaſon of the rule in this in- 
ſtance, we will conſider the diviſion in the firſt place to be made by 2, then (per 


note prob. III.) 7 divided by 2 gives - oF for the quotient; but as this diviſor 


is 3 times as big, as it muſt be, the quotient will be but x of what it ought to 
be, therefore if it be multiplied by 3 it will be the true quotient, i. e. (per the 


X 
ſame note) = = i= is the anſwer required. Now this proceſs agrees exactly 
with the rule, and proves it to be right. | 

We may add farther, as this is the ſame thing as inverting the diviſor (i. e. ma- 
king 5» ) and then multiplying it into the dividend, that not only the multi- 
plication and diviſion of fractions by whole numbers may be effected by their con- 
traries (i.e, multiplication by diviſion, and diviſion by multiplication, See note to 
prob. III.) but that in a ſimilar manner the multiplication and diviſion of frac- 
tions by fractions may be made to do each others buſineſs. . 

It appears alſo, as another conſequence ariſing from the nature of theſe two 
operations juſt mentioned, that in multiplication the product may be leſs than 
the multiplicand, and in divifion the quotient greater than the dividend ; effects 
juſt contrary to what are brought about by them in whole numbers. Now theſe 
effects in both algorithms agree reſpectively to the proportion the multipliers and 
diviſors have to unity, remembring to eſteem them properly, according to what 
is obſerved of them above. . 

Upon the whole, as the ſtudent becomes more and more acquainted with this 
curious part of arithmetic, he will find a great deal of neatneſs, and harmony in 
the whole ſyſtem, and that it depends upon fewer principles, and contains fewer 
difficulties, than he may at firſt imagine, 
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Examples, 
1. Divide 4 by 2?----3xX4=42=5 is the anſwer. 


Divide J of 7} by 4*?----3 of Fs, and 44=%, Hence 


2 
21 K 48 21888 2288 is the anſwer. 


Practical Queſtions, 


CLASS I. 

1. Divide 2 of 2 by Zof 3? - = - = = = » - Anſwer + quotient, 

2. Divide 45 by of yg? - - - - - - - - - Anſwer 228 

3* Divide 67242 by 138? - - = = = = = = = Anſtyer 48. 

CLAss II. 
1. Divide + of 19 by 3 of 3? - - - - - - - Anſwer 73. 
2. Divide 793554 by 183? - - - - « = - - Anſwer 43052. 
Crass Hh - 
Divide 520573 by + of gi? - = - - « = = = Anſwer 712. 
Scholium. 

In a former ſcholium (page 224) we in ſome ſort gave the riſe and 

Fa nature of compleæ-fractions, and hinted that they might be reduced to 
ſimple ones by the help of diviſion. Having therefore now got 
ty this preparative, we ſhall apply it to an inſtance or two, as follows. 
3 = 125 ; 
FB Rquired to reduce 2 and — to ſimple fractions? 
ti I ; „ 
= As every fraction repreſents the diviſion of the numerator by the 
ce denominator, theſe expreſſions may be conſidered as queſtions of that 
kind ſtated thus. Divide 17 by 185, and 12% by 15, and as theſe 

vo enquiries agree exactly with thoſe in diviſion, they are reduced to 
1 ſimple ones in the ſame manner (i. e. , and 523). Alſo if others 
= more complicated were propoſed, they might be thus taken to pieces 
- | | pe | 
yl 23 
5 and ſolved; for inſtance, ſuppoſe — was given to be reduced to 
in 32 


a ſim- 
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a fimple expreſſion (in which the double line parts the abſolute nu. 
merator from the denominator). Firſt 25 muſt be divided by 6, and 
then that quotient by 34 for the anſwer. i. e. (after reducing the 
mixt numbers 23, 34 to improper fractions, and placing an unit un- 
der the whole number 6 for a denominator) the multiplications 
would be as pointed out by the curves in what follows. 


1 2 
23 hs. 5 
2 

8 

1 


o DT ER 
F 5 9 8 
33 ns Te nh Ree 


8 
L 85 8 


6 >= ö 
— =SE=t the anſwer. 

1 2 7 : 
37 7 7 


Another inſtance, with the ſteps of the ſolution may be as under, 
in which ſomething of order may be obſerved in the directine 
curves, &c. | . 


o 
* 


8 — | 
3. 
1 

2 1 ; 


7 


— - — 20000  y1177 
= — 8 125 the 
4 anſwer. 


ks 


ISS Wes | 
WS... bags 
[| 
us 
0 


N 
8 
— 
dd 


Tho? theſe fractions are ſeemingly more curious, than uſeful, yet 
they may not be amiſs in trying the dexterity of the artiſt, who per- 
haps may gather ſome uſeful Lincs from the procels, preparative to 
an acquaintance with algebra, in which 3 thorough knowledge of 
vulgar fractions is indiſpenſibiy required, | 


CO — 
4 — 2 99 Fs — 


Praxis. 
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Praxis. 


3 all the different ® rules of arithmetic are effected by the pri- 
mary ones, *tis needleſs to illuſtrate the above doctrine under 
any particular head, every thing continuing the ſame, except the 


management of the algorithm. Therefore all that now remains is 


to collect a few promiſcuous queſtions as follows, and that rather to 
inure the ſtudent in the method of calculation, than inſtruſt him how 
to apply it. | 


1. Add 2 of a penny to 3 of a pound, and value the ſum? 


Anſwer 13s. 44d. (as is plain in- 5 44. 80 
dependent of the calculation). | 4 


160) 32]o 


2 


2. Add 2 of a lh. Troy to Iz of an ounce, and value the ſum? 


# >. +1 = 
of a H ibm ert 


79 


*The reader need ſcarce be told, that in the rule of three after inverting the 
firſt term, they are (from the directions for multiplying and dividing) then all mul- 


tiplied together for the anſwer, 
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79 
12 


144) 948 (6K. 
864 


— —_y 


84 
20 


144) 1680 (11 av, 
144 


Anſwer Gox. 11dvt. 16grs.' 240 


144) 3804 (16prs, 
S. 5 


3. From 4 of a league take x of a mile, and value the remainder. 


1240) 20I1 


Im. 81 
8 


12]0) 6418 
Anſwer 1m. 5 fur. 88yds. 5fur. 48 
ian ons. OT | 220 


12[0) 1056[o 


— —ů — 


88 yds. | : 


7 4+ From 2 of a day take + of an hour, and value the remainder ? 


3 of 


— — 
ED 3 ee 
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| x x 60—3 07 ne 4 
3 of zT T0 I CE THO SATO EC 
19 
44 
6]o) 4516 | 
Anſwer 7k. 36m. 7h, 36 
| 60 
60) (36m. 


5. If + of a yard coſt 7; of a C. what will EZ of a yard coſt? 


y.: 2 — 32 2 7 g which valued is 
8 THO 3 Xx IZ XI 3X2X3 


75, 95d. the anſwer. 


6. If J give 12/, for a C. weight, what does 33/6. ſtand me in? 
11206, : 141. :: 3405. OR 112: 41: 1 4 
| IIZX2X3 112X2 
Iz. which valued is 1059. the anſwer. | 


7: If ; of a yard coſt 3 of a pound, what will 4 of an ell Engliſh 
coſt ? : 


2 of 4 Ars of a yard: & :: 1: ZNINS — 5 =, which. 


| IX3X16 3X8 
valued is 4s. 2d. the anſwer. ET 


8. If when a buſhel of wheat is fold for 427, the penny loaf 
weighs 55 ounces; what muſt it weigh when the buſhel is ſold for 


6-85 ? 


Inverſe "> 20%. :: 635. OR 1: 22 :: 2: 114822 
( ) 43% 3 $302. :: 67. OR . 7 28 Rx 


2X2.X9 40g. the anſwer, 


9 


Hh 9. TF 


* Placing the ſign of multiplication between the factors in ſuch operations as 
theſe, before we actually multiply them, is very uſeful, as we may generally, in 


like manner as obſerved in the contractions page 186 and 211, abridge the work 
conſiderably by cancelling ſimilar ones. 
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9. If zz times 34/6. of tea coſt 14 times 14. (of money), what 


will: times 2/4. and the 2 of 12/5. amount to? 


— 3 w 


En? 77-49 qi—-2 ut # Fantmot I —49 
32 . N . 11. NA N. TKG. 7 of 127 13. 
; 


” py -r 
2442=10+294 g. Then 46. 2. :: 32216, ; 4X9X310 — 


g6 # 49X4X96 — 
J. which valued gives 115. 1047 the anſwer. 


med 0 3% 
2411 


10. „A young hare ſtarts 5 rods before a groyhound, and is not per- 
ceived by him, till ſhe has been up 34 ſeconds; ſhe ſcuds away at 
the rate of 12 miles an hour, and the dog on view makes after her 
at the rate of 20: How long will the courſe hold, and what ground 

will be run, beginning with the out-ſetting of the dog? 


1/4.=3600// : 12m. :: 34/7 : LED en. =1997F yards the hare 


3 : 
had run before ſeen, which added to 5 rods or 5 Zt. X 5) 
274 zds. gives 22642 =*329 yards the diſtance the dog had to overtake 
when he ſtarted. But 20 12. 28 miles is what the dog gains 


per hour. Hence 8,=14080yg.. : 6ol :: 58 yds. : 60 x 6809 — 
| 14080 & 30 
7828 minutes, which valued give 587 ſeconds, the time the courſe 
will hold. Again. 3600 /: (20m. ) 35200yds. :: 32 (8): 
35200 K 1857 881882 — 22 612 — e g = 5674 yards 
3600 x 32 9 * 32 2X8 
the diſtance the dog runs. 


11, The minute pointer of a clock goes once round in an hour; 
the hour pointer only once in 12 hours: Now ſuppoſing them both 
together at 12 O'Clock of the day, what time will it be, before they 
meet again? | 


"Tis evident that at 1 o'clock the minute pointer will be at 12, 
therefore according to their different ſpeeds, we muſt ſee how long 
after this it will be, before the quicker pointer overtakes the ſlower. 
Now as the minute pointer runs 12 times as faſt as the other, we 
have 12—1=11 the ſpaces (as we may call the hours) it runs more 
than the other in an hour; hence this proportion. 


One demand in this queſtion is the ſame as that in the queſtion page 89, but 
as the manner of the ſolution here given is different to that, and more accurate, 
the example may perhaps merit the reader's peruſal, as much as one with more 
novelty in it, | | 


hat 


my 
ogy 
* 


— 
— 


at 
or 


* n "on = 
„ 


3 
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11 ſpaces : 1h. :: 1 ſpace : r. =5' 2777", time paſt one when 
the meeting required will happen. 


12 My water-tub holds 147 gallons, the pipe uſually brings in 
14 gallons in 9 minutes. The tap diſcharges at a medium 40 gal- 


lons in 31 minutes, Suppoſe theſe both careleſly to be left open, 


and the water to be turned on at two in the morning. 'The ſervant 
at 5, finding the water running, ſhuts the tap, and is ſolicitous in 
what time the tub will be filled after this accident, in caſe the water 


continues flowing from the main? 


317: 40gal. ::9': 9 X 4O gal, = g, what the tap diſcharges in 9“. 
I 

Hence 14 gal. — gal. = gal. is what the water-tub fillsin g', when 

both pipes are open, and at this rate it fills for 3 kours (i. e. 5—2). 

Therefore 9“: 3+ :: (31. =) 180' ; 255837 r 1 gal- 

lons, the quantity in the tub when the tap was ſhut. Now 147 — 

4734+=99: gal. is what is yet to fill at the rate of 14 gallons per 

minutes. Hence 14ga/.:9/:: (9g 55=)*3+* : 27 A= (when ſolved) 

3 
63/ 48734 is the time it will take in filling, or it will be full at 3 
minutes 48 ſeconds after 6. 


Practical Queſtions, 


CL Ass I. 


1. Two men have ſhares in a ſhip, A hath 3, and B g; I demand 


| whoſe is the greater ſhare and how much ? Anfwer B's byg ;. 


2. In 3 boxes are 673 yards of cambric, wiz. in No. 1 are 212 
yards, in No. 2, 224 yards: What yards are in No. 3? 
. . : Anſwer 233. 
3. How muck is 4 of 3, and g of g of a C. weight? 
Anſwer 10. o9rs, 14516. 


4. A certain perſon having + of a coal mine ſells 3 of his ſhare 
for 1711. what is the whole mine wort!) Anſwer 380d, 


5. If g of a Ib. coſt 214. what will 3 coſt? Anſwer 134. 


6. A mercer bought 34 pieces of filk, each containing 245 yards 
at 6s, 01d. per yard, I demand what the whole comes to? 
| Anfwer £.25-14-05 +. 


| Hh 2 1 1 


— me ARS un 4.2 
—— 


— — — —— r 


—— 


— — — — > — — ̃ ͤͤ—— 


—————— ——ſ—»»—Ä —— 


Hours; now becauſe more water will be infuſed by the cock A, 
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CLass II. 


1. If 271 yards of cloth coſt C. 3-194 what will 14 yards coſt? 

| Anſwer 35s. 

2. A merchant had 53C. of ſugar at 635. per 46. which he would 
barter for tea at 84s. per 16. I demand how much tea muſt be given 
for the ſugar? Anſwer 43zz16. 


3. A father deviſed 34 of his eſtate to one of his ſons, and 4+ of 
the reſidue to another, and the ſurplus to his relict for her life; the 
children's legacies were found to be C. 257-3-4 different: Pray what 


money did he leave the widow the uſe of ? Anſwer C. 5 342-8. 


4. A lad having got 4000 nuts, in his return was met by Mad- 
Tom, who took from him + of 3 of his whole ſtock: Raving-Ned 
light on him afterwards and forced + of 4 of the remainder from him: 
Unluckily Poſitive-Jack found him, and required g of 47 of what 
he had left: Smiling-Dolly was by promiſe to have 4 of a quarter of 
what nuts he brought home: How many then had the boy left? ; 

| Anſwer 57533. | 


— 


CLass III. 


= Sup} ſe a dog, a wolf, and a lion were to devour a ſheep, and 


that the dog could eat up the ſheep in an hour, the wolf in 3 of an 


hour, and the lion in half an hour; now if the lion begins to eat + of 
an hour before the other two, and afterwards all three eat together, 
the queſtion is in what time the ſheep will be devoured? 

| Anſwer Hor of an hour. 


2. A ciſtern in a certain conduit is ſupplied with water by one 
pipe of ſuch bigneſs, that if the cock A, at the end of the pipe be ſet 
open, the ciſtern will be filled in half an hour; moreover at the bot- 
tom of the ciſtern two other cocks B and C are placed, whoſe capa- 
cities are ſuch, that by the cock B ſet open alone (all the reft being 
ſtoped, and the ciſtern ſuppoſed to be full) it will be emptied in 24 


than can be expelled by both the cocks B and C in one and the ſame 
time, the queſtion is to find in what time the ciſtern will be filled, if 
the ſaid three cocks be ſet open at once ? 

Anſwer in 12; hours. 
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The Doctrine of 
DECIMAL FRACTIONS. 


Definition, 


6e ”” Decimal fraction is a fraction whoſe denominator is 10, 100, 
1000, Cc. or in general, an unit with ſome number of cyphers 
annexed.” 


NOTATION, Ke. 


20 ＋ notation, part the firſt, we obſerved, that in any number, the value 

of every digit was altered according to the place it poſſeſſed, and 
that this alteration was in a tenfold proportion, of decreaſe, at every re- 
move from left to right; or, which is the ſame thing, its value was al- 
aways equal io its produdt (as a digit) when multiplied into an unit <with 
fo many cyphers annexed, as there were figures placed after it to the right. 
Now it has occurred to the * inventors of decimals, that according to this 
law, parts of an integer might be eafily (and moſt conveniently) denoted 
in the continuance of this ſcale of deſcent, provided that the integer was 
broke into tenths, hundreths, thouſandths, &c, parts, by placing them 
after the units figure (with a point before them wp 1 agreeably 
to the ſuppoſed value of the fraction. T hus in the following table (which 
of itſelf with a very little conſideration might unfold the whole J 
the firſt 7 rs column fhews the digit 5 (expreſſing different s 
as to place) divided by 10 for its value in the next inferior place: The 
Second ſlecus its value compared with its diſtance from unity, and the 
third the common notation reſulting from this law, till 5 be in the units 
place; and afterwards, the notation win; arg the continuance of the 
Jame law, when conſidered as decimal parts, Qc. 


ooo 


10 


FThe doctrine of decimals is but a modern improvement in fractions, the firſt 

hint ſeeming tacitly to have been ſtarted (as Mr. Malcolm obſerves) by Regiomon- 
tanus about the year 1464, and the firſt expreſs treatiſe on this ſubje& appears to 
have been wrote, by Simon Stevinus, about the year 1582, ſince which time they 
have been generally known and practiſed. 


| 


\ 
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50000 
eee es, read 5 thouſand. 
5000 | | 
<= 100X5= 500 -- = = = 5 hundred. 
| | —= IOXG= S == = = - - = 5 tens, or fifty, 
50_ 
| 75 IX 782 5 units, or five, 
| 2= N ⏑‚H‚ ru S = 5 tenths. 
| — Too * EE” ns hundreths. 
10 10 * rev x5 = ! 2 > - 5 thouſandths, 
U | &c. 


All this is wery evident, and it appears (with ſome degree of beauty ) 
that as the multipliers 10, 100, 1000, UI of the whole numbers are un- 
-derflood according to the place of the digit (and not expreſſed) ſo the diwi- 
ors, or denominators of the decimal fractions 10, 100, 1000, c. may 
be, and are, alſo underſtood and omitted in the notation. 


We have ſhewn in the laſt article treated, that there may be an infinite 
number of different expreſſions formed for the value of any given fraction, 
and in problem X. page 223 is laid down à rule to reduce any fraction to 
an equivalent one of a given denominator ; hence any part of any denomin- 
ationof things may be reduced to a decimal expreſſion ( by forming an adequate 
vnlgar one of it the firſt) /o as to enter into the notation. For inſtance 
I = 1 Fb I =, Oc. give us theſe decimals reſpectively . 5, 
25, 125, c. But this article muſt be treated of particularly hereafter ; 
however in the mean time it will be neceſſary to obſerve, in order to give 
the ftudent a perfect notion of decimals, that in all caſes (or given vulgar 

fractions) there cannet be an exact equivalent decimal expreſſion found, as 
the numerator diſcovered for the aſſumed denominator may be itſelf a fraction. 


* 0 5 . * * 3 * 
T hus I turned into a decimal avith 10 for its denominator is . or with 


I9 
1 8 5 | 
100, 2. > Oh avith 1000, 1427, auth 10000, 14285 Sc, which wrote 
100 1000 10000 


decimally muſt only be . I, .14, . 142, . 1428, Sc. as the fractions 
, , $, Sc.) cannot poſſibly enter into the decimal notation; from 


auhich circumſtance the concluſions of this doctrine are not always perfectly 


correct. But qs by taking the aſſumed decimal denominators Io, or 100, 
or 1000, Cc, ave can approximate nearer, and nearer the truth [as auill 
| be 


b 
>, 
(4 5 
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be evident hereafter ) they are in theſe inſtances capable of ſufficient exacł- 


neſs, in all ordinary enquiries, and moſt others, where very great nicity is 


not wanted, 


By ſupplying the imaginary denominator of any decimal expreſſion, it 


may be eaſily read by looking then upon it as a vulgar one; and from the 
above notation, and table, the denominator appears to be always an unit 


wwith as many cyphers annexed, as there are figures in the given decimal. 
* Thus . 25 is 188 (read twenty five hundreths) . 785 7s +4355 (read 
ſeven hundred and eighty five thouſandths) .25 7s 435 (read five 


hundreths) .0975 ig +3355 (read ſeventy five ten thouſandths) We, 


Mie may yet add to the particulars above mentioned (which indeed 


awould occur to any perſon who underſtands the table, Ec.) that as cyphers 


on the right hand of whole numbers increaſe their value, and on the left 
are inſignificant ; ſo on the contrary, cyphers on the left hand of decimals 
decreaſe their value, and on the right hand are inſignificant,” "= 


This ample account of the nature of decimals premiſed, we muſt 


next ſhew ſome neceſſary reductions, Wc. and then proceed to the al- 


gorithm, which will be found exceeding eaſy and very little different 
from that of abſtra& whole numbers. 


 ReduGons in Decimal Fractions. 


Problem I. 


ce TO reduce a vulgar fraction to its equivalent decimal one.” 


+ Rule. 


Divide the numerator with as many cyphers annexed to it, as may be 
neceſſary, by the denominator, and the quotient is the anſaver, except the 


figures 


Or theſe fractions may be taken into parts and tead ſeparately, thus 1788 
$5 709 


TES TTôd zT TT (is read two tenths, fie hundreths), and 1888 = 1888 T 
1888 + 158 =S r88 ＋ 76879 (is read ſeven tenths, eight hundrcths, five 
thouſandths) c. and in ordinary calling them over after other figures, &c. the 
digits are only named in their order: Thus 27.125 is read twenty ſeven, one, tevo, 
five, and 1728.0625 is read one thouſand ſeven bundred and twenty eight, nothing, ſix, 
two, five, Sc. | | 


+ What was ſaid in the notation and probtem X. of vulgar fractions makes the 


method plain, as this adding of cyphers to the numerator is only multiplying 


the ſecond term in that ſtating by 10, 100, 1000, Sc. the aſſumed denominator 
| | in 
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figures in it be not equal in number to the eyphers, that were ſubjoined; 

in which caſe they muſt be made ſo by prefixing to their left hand, as many 
Ophere, as they fall ſhort, for the required decimal. —Obſerve farther, 
z 


when the diviſion does not come clear without a remainder (or gives. 
not an exat? decimal) before there be five or fix places in the quotient, no 
farther notice need be taken of it, as theſe make a decimal ſufficiently accu- 


rate in moſt caſes,” 


-Examples, 
1. Required the equivalent decimal of 4? 


4) 300 


75 Anſwer * 


2. Required 


in the third, before it be divided by the firſt, or given denominator. Or, as every 
decimal fraction is made up of 10th. 10ths. of theſe roths. or iceths. &-. the 
proceſs is only an obvious way of valuing the fraction according to theſe ſubdivi- 
fions, by multiplying the remainder by the parts of the inferior denomirations, 
and dividing by the old diviſor. 

As to the directions for placing cyphers in ſome caſes before the quotient figures, 
the reaſon, will be manifeſt on a little examination. For as one cypher added (or 
an aſſumed denominator of 10) gives (when poſſible) the firſt figure in the decimal 
place (or thoſe of tenths), two cyphers (or the denominator 1co) the ſecond figure 
(or hundreths), three cyphers (or the denominator 1000) the third figure (or thou- 
ſandths), &c. tis plain, that if thoſe quotient figures that ſhould be in the rooths. 
- 2oooths. Sc. places, be not thrown there by the figure or figures that preceed them 
(if any) they muſt have ſuch cyphers perfixed, as will give them theſe places, and 
the inſpection of an example or two will ſhew (as well as ever ſo many words) 
that this muſt be done as directed. 

That a decimal carried to 5 or 6 places, though not quite equal the vulgar one, 

will be ſufficiently ſo in caſes of very great exactneſs, appears on conſidering, that 
a digit in the 5th or 6th, place repreſents ſo many hundred thouſandths and mil- 
lionths of an unit reſpectively, and as all that could be gained by the decimal by a 
farther diviſion, could not equal one of theſe parts, (i. e. all the digits ſubjoined 
by future diviſions would be ſhort of a time more going in theſe places) it is evi- 


dently too inconſiderable to be regarded. And in the application of decimals to 


buſineſs, 3 or 4 places at moſt will be ſufficient; as they will expreſs the value of 
the given vulgar fraction to within one thonſandth or one ten-thouſandth part 
of an unit. | 

To this obſervation we may add, that when decimals are to be uſed as multi- 
pliers or diviſors, they will require a place or two more, than are neceſſary, when 
only to be uſed in additions and ſubtractions, as any little error in theſe caſes may 
affect the reſult very ſenſibly. But after all, we think it not altogether adviſeable 
in what relates to buſineſs, to uſe the method of decimals in any calculation, where 
diviſors and factors are not perfect ones. 


The inverſe of this problem, or the finding a vulgar fraction equal to a decimal 


one is more eaſy perhaps than uſeful, and done by placing under the decimal its 
denominator, and then reducing the expreſſion to its loweſt terms Thus .75= 


7&5=(per reduction) T. &c, 


— 


eee eee 4x; BR da HIER. 


— = 2 


* 


* „ or 


WB OO — 4 


What's the decimal of 3? 


25) 100 


100 
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2. Required the equivalent decimal of 25. 


(.04 Anſwer. 


4708 


10220 
9536 


6840 
4708 


3. Required the equivalent decimal of nr; 
2384) $7900000 (-24286 Cc. the anſwer. 


20720 

19072 
16480 
14304 


2176 
Oc. 


——— 
12720 


12096 


6240 
5184 


4. Required the W decimal of yar 
1728) 3000000 . Oe. che a 
1728 


10560 
10368 


Oc. 


Pra#iical Queſtions. 


eins J. 
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2. What's the decimal of 5? - - - < ».« -Aufver 192307 Ge. 
3. What's the decimal of 2% - - - - Anſwer . 015525. 


Crass II. 


1. What's the decimal of r? - - « - Anſwer . 71577 Oc. 
2. What's the decimal of ??: Anſwer . 035 37 Sc, 


Crx ass III. | 
What's the decimal of -{;? - - - - - - Anſwer ,000113 &c, 


Problem II. 


« To reduce the different denominations of money, weights, meaſures, 


Oc. to their equivalent decimal values. 


* Rule. 
% Expreſs them in the form of a wulgar fraction, [ By reducing the in- 


teger, and given denominations, into the loweſt names mentioned in them, 
and placing the latter reſult over the former] and then turn it into a de- 
cimal by the laſt problem. 3 | 


OR, more practically thus : 


Firſt aurite the given denominations, or parts, orderly under one ano- 
tler; the inferior or leaſt parts being uppermoſt : Let theſe be dividends. 
Next againſt each part, on the left hand, write the number thereof con- 
tained in one of its next ſuperior : Let theſe be diviſors. Then beginning 
evith the higheſt, aurite the quotient of each diviſion, as decimal parts, on 
the right hand of the dividend next below it: Divide this mixt number 
” its diviſor, and fo on, till they are all uſed, and the laſt quotient will 

Examples, 


* The firſt method needs no explanatien, and the reaſon of the other will ap- 
pear by attentively conſidering the proceſs, which only reduces the lower deno- 
minations into decimals of the next ſuperior, and the ſum of theſe and that ſu- 
perior into the next ſuperior, Sc. till the whole is in the decimal of the denomi- 
nation required. Thus in example ſecond that follows (which will illuſtrate 
the whols) 3 farthings is obviouſly turned into the decimal of a penny by dividing 
by 4, hence the reſult .75 may be properly wrote after the given pence making 
9.75 for 94d. then this mixt number being ſo many ꝛaths. of a ſhilling, is conſe- 
quently turned into the decimal of a ſhilling by dividing by 12, and the reſult of 
it .$125 wrote after the ſhillings gives in the ſame manner 15.8125 for an expreſ- 
ſion of the whole 155. 94d. But as the expreſſion is wanted in the decimal of a 
L. and is at preſent but ſo many zoths. it muſt therefore be divided by 20 for the 


OO OR 


c. 


C's 
Cs 


's 
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Examples. 
1. Reduce 424. to the decimal of a ſhilling? 


43=iF» hence 48) 19000000 (.395833 Cc. is the anſwer, 
144 = 


26 
Se. 
OR 4 3. oo 

I2 | 4.75 


395833 &c. the anſwer as before 


2, Reduce 155. 934d to the decimal of a pound? 


154. 934.=752, hence 960) — (790625 is the anſwer, 


720 
870 
Oc. 
OR 413 
i2| 9-75 
20 15.8125 


1 


7906 25 the anſwer as before. 


3. Reduce ox. 17dwer. 14ers, to the decimal of a /þ, Troy? 


geox. Iydut. 14grs, s. 
hence 5760) vn (823263 Cc, is the anſwer, 
Co | 


OR, Inſtead of 24 1 8 00 


27.583333 
Iz 9.879166 


82326 3 Sc, the anſwer as before, 


— hd 


4+ Reduce 22rs, 915. to the decimal of a ton? 


2 fu, glb.=5545, hence 2240) * (029017 c. is the anf, 


Co 


Ii 2 | OR, 


— a - — . — — — 4 > — — — 4 — 
— - 4 = >. * — * 
_ 
* — — 
—— G— » . ————.4ñJ > fe ——p— — — or — >» . — 
* - - 


= 2 
3 


r AA ͤ 7 tr OI 


/ number of ſhi 
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4] 9 
OR. Inſtead of 28 15 (2.25 
4 | 2.321428 


20 580357 


| 029017 Oc. the anſwer as before. 


Practical Queſtions. 


Ca 


1. Reduce 10s. 84. to the decimal of a £? Anſwer , 533333 &c, 
2, Reduce 52 days to the decimal of a year? Anſwer . 142465. 
3. Reduce 32rs. 1615. 120z, to the decimal of a 15. avoirdupoile ? 
Anſwer . 8995 53 Cc. 

CL Ass II. 


1. Reduce 197. 52d. to the decimal of a Z? Anſwer . 972916 c. 
2. Rednce 100z. 184. 16g rc. to the decimal of a 16. Troy? 


Anſwer 911111 Se. 


CLAss III. 


Reduce 48/ 37// 54% to the decimal of a degree? 
| Anſwer . 8 10527 &c. 


As decimals for money in particular are often wanted, the follow- 
ing method of finding by inſpection (as tis called) the decimal of any 
2 


Agures, will be found very uſeful, 


* Rule. 


&« When the number of ſhillings are even, take half of them for the 
firſt place, and let the ſecond and third be filled up with the farthings 
contained in the remaining pence and farthings, remembring to add one, 
aulien this reſult is 24 or above: But if the ſhillings are not even, take 
half of the even number next leſs, and encreaſe the ſecond figure ( gained as 
above) by 5 for the odd ſhilling.” 


E xamples, 


* As ſhillings are ſo many 2oths. of a pound, half of them muſt be ſo many 
tenths, and conſequently take the place of tenths in the decimal; but when they 
are odd, their half will always conſiſt of two figures, the firſt of which wil be 


half of the even number, the next leſs, and the ſecond a 5 (as will be evident on 
tryal, thus 2 6. 5, &c.) and this confirms the rule, as far as it reſpects ſhillings. 


Now 960 farthings make a pound, and had it ſo fallen out, that 1000 were equal 
| to 


95 pence and farthings to a pound, true to three places of 


rs! ov 


e. 
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Examples. 


What's the decimal of 16s, 44d. and 135. 101d? 


. 2 . 
1; — 18 farthings. 1014,= 42 farthings. 
* 8 hs 1 for the 24 in 42. 
165, 42d. . 818 the anſwer. 5 for the odd ſhilling, 
135. 1024. . 693 the anſwer. 


More examples for inſpection. 


5. d. a 5. d. 

19 114g. 996. I lor. og. 
6 11 o 03=.003, 
12 84.636. o Iz. ooß. 


Problem III. 


4 To find the equivalent value of à given 4 in inferior deno- 
mi nations. | 
* Rule. 


&« Multiply the given decimal by the number of parts in the next leſs 


denomin= . 


* 


to one, tis plain any number of farthings would have been ſo many thouſandths, 
and might have taken their place in the decimal accordingly at once. Farther as 


114d. (i. e. the greateſt number of pence and. farthings under a ſhilling) is but 47 


farthings, or takes up but two places, tis alſo plain, that theſe decimal farthings 
would have fallen in the ſecond and third place of the required decimal. Now as 
960 is but 40 ſhort of 1000, we ſhall find by diviſion (i. e. 8 a4) that if 960 
were but encreaſed with +7 of itfelf (i. e. 40) it would be equal to 1000, and 
conſequently that any number of ſarthings encreaſed by their > part will be an 
exact decimal expreſſion for them, Hence the remaining part of the rule is found 
right. | | 

From this it appears farther, that there is no occaſion to ſtop at the third 
figure for want of a true rule, but for convenience, as the work may be carried 
on to any required number of places, if to the farthings in the given pence and 
farthings, there be added their 5 (taken decimally by bringing down cyphers, 
c.); OR, which is the ſame, if, after deduQing 6d. or 24 farthings when they are 
above that ſum, you take I of half what remains for the ſubſequent figures. 
Thus 115d. will be found to ſtand ,046875, which the reader may examine by 
rule, if he thinks it worth his pains. : 

* As every decimal fraction is a vulgar one, whoſe denominator is one with as 
many cyphers prefixed, as it contains figures, this rule will be found to' confider 
the fraction in that light, and hence to proceed in every reſpe as in problem VIII. 
of vulgar - fractions; the cutting off as directed at every ſtep being an obvious di- 
vifion' by the denominator, &c. | 


A TREATISE 


denominations, and from the product cut off (for a remainder ) as man 
places on the right hand, as there are in the given decimal, Multiply 
the remainder by the parts in the next inferior denomination, and from 
ewhat reſults cut of as before. Proceed thus till *tis brought into the leaſt 
known parts of an integer, and then the ſeveral denominations ſtanding on 


the left hand, make the anſwer.” 


Examples, 
1. Required the value of 37623, and (ad.) .032764 of a L. 


+37623=75. 654. the anſwer, .o32764=734. the anſwer, 
20 20 : 


z. Required the value of .798645 of a C. weight, and of (Ath.) 
87628 of a lb. Troy? | 


798645 =32rs. 51b. 70x. the anſ. 87628 = 10. 104wt. 
OS | 12 eri. the anſ. 


3.1945 80 10. 5 1536 
| 28 | 20 
1556640 10.30720 
339160 "of 
5.448240 122880 

55 / 61440 
7.171840 7.37280 | 

Practical Queſtions. 
CLass I. 


1. What's the value of. 378125 ofa FL? - - - - Anſwer 75. 649. 
2, What's the value of. 625 of an C. weight? Anſwer 22rs. 14/6. 
3. What's the value of ,74 of a 1b. Troy? | | 
N Anſwer 80z. 17dwt. 145 gr.. 

Css 


4/4 
ty 
n 
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Si 
1. What's the value of. 6725 of an C. weight? 
Anſwer 226. 19ʃb. S ex. 
2. What's the value of. 61 of a tun of wine? 
> Anſwer 2hhds. 27gal. 2qts. 1. 76 pts. 


Ciass III. 
What's the value of .z of a year? - = - - - Anſwer 1094, 12h, 


„By the following rule the value of any decimal of a pound may be de- 


termined by inſpection, ſo as not to err one farthing,.” 


* Rule. 


« Double the firſt figure (or place of tenths) for ſhillings, and if the 
ſecond be 5 or exceed 5 reckon one ſhilling more. Then call the figures in 
the ſecond and third places (after 5 is deducted out of the ſecond, when 


pofſible) fo many farthings, abating one for every 24, which reſult made 
pence Sc. and joined to the ſhillings, is the anſwer.” 


/ 


Examples. 
Rquired the value of .718, and 876 of a L? 
| . | 4. 
7 X2=14 d. 8 2216 
12 42 5 in 7 gives 1 4 
26 farthings, the remainder] 64 
718214 42 with one deducted is «iP | 


Examples for inſpection. 

Ss. d. | 5. d. 
927218 6. 06121 2. 
J51= 7 05 0200 5. 
+203Z= 4 o. . o o 22. 


Scholium, : 


* This rule being the exact reverſe of the laſt given for inſpection muſt be 
founded on the ſame reaſoning. 


-. —— = = wy 2 — 
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Scholium. 


If we calculate, by the help of problem II. (and other means 
hereafter mentioned) the decimal of every inferior value to any inte- 
ger of money, weight, meaſure, Oc. and diſpoſe of them in their 
natural order, againſt the E they came from, we ſhall have 
what are called decimal tables; the intent of which is, to find by in- 
ſpection the decimal of any quantity given, and on the contrary the 


quantity anſwering to any propoſed decimal. But as printed tables 


may err, and a ſuſpicion of that renders what depends upon them 
unſatis factory, and alſo as ſuch decimals are not difficult to find at 
all times by the above-mentioned problem, we ſhall inſert here no 
more than one, by way of ſpecimen, And farther, as we may rea- 
ſonably ſuppoſe perſons, who may frequently want compendiums of 


this kind in any particular affair, will only truſt to thoſe they have 


conſtrued or examined themſelves, tis hoped that the following 
hint for making them, &c. will be looked on as all that is proper in 
4 treatiſe of this kind. 5 


General Method of conſtructing decimal tables. 


Find the decimal of an unit of the loweſt ſpecies to 8 or ꝗ places 
of figures by Lr II. and then by doubling of it, trebling of it, 
&c. OR, (after the two firſt decimals are got) adding the laſt found, 
to the firſt found for the next ſucceeding &c. you may eaſily find the 
decimal of all the given quantities in the ſcale of aſcent from the 
loweſt to the higheſt, which digeſted in the manner of the following 
ſpecimen make the tables required. 


The method is too obvious to need any thing more by way of il- 
luſtration; only we ſhall obſerve. that in the way laſt hinted of con- 
ſtructing them (which is the moſt eaſy) it will be ſometimes expe- 
dient to continue the firſt decimal (or root as it may be called) 2 or 

places farther, than the decimals in the table are intended to go, 


in order that the truth of ſome of the right hand digits may not be 


affected from ne _ the carriages ariſing from adding the ſub- 
ſequent ones. We mult alſo obſerve farther, that when ſeveral gs 
happen to follow one another, they may be truly neglected, if the 
figure immediately preceding them be encreaſed with an unit, as 
will be evident * hereafter, * | 


oy 


A decimal 


*. 806 the next Scholium. 
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A decimal table of avoirdupoiſe weight. | 


Pounds. | Ounces. | | No | Pounds. Ounces 
.oo892857, .000558035, 16 | .14285714, 008928571, 
01788714, | .291116071, 17 | I5178571, 

02678571, . 00167410, 18 . 1607 1428, 
Eo — — — 
0357 1428, . 002232142, 1916964285, 
04454285, . 002790178, 20 178571425 No Qxs. 
05 357142, . 003348214, 21.1875. | | 
= 0625. oo 39062 5. | 22 | .19642857, 5 
8 | .o7142857, . 04464285, 2320535714, 11.25. 
91.080357 14, . 05022321, 2421428571, : 
10 | .o8928571, . 005580357, 2522321428, 
11 | .09821428, 608338392, 2623214285, 21. 
12 . 10714285, . 006696428, 27 240742, 
13 1.11607 142, 007254464. 28 | .25, 
14.125. 078125. 44275 
Bo 23958575 087553. 


— 1 * 


The following rules for the uſe of the table will readily occur. 


1. To find the decimal of any given quantity. 


Rule. 


Add the decimals that ſtand againſt each Gain denomination 


together for ms anſwer, 


Example. 


Againſt 3 rey is = = 75. 
Againſt 1246, is = - - - 1014285 


What's the decimal of 327. 12/5. gor. to an C. weight? 


Againſt goz. iss 00502232 
Their T ——— - - = = - 86216517 is the anſwer. 


2. To 
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2. To find the quantity of any given decimal, 
Rule. 


If the decimal agree preciſely with any in the table, the anſwer is 
againſt it; but if not, take the next lets in the table, and note down 
the quantity it points out, as part of the anſwer, then ſubtract this 
tabular decimal from the given one, and ſeek whatremains or a deci- 
mal next leſs in the table in the ſame manner, and againſt it you 
have another part of the anſwer in a lower ſpecies, Go on thus 

exhauſting as far as you can, and you'll have the anſwer as near as 
is practicable. 


- _—_ 
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10 Example. 
N | What's the value of . 862165 17 of a C. weight? 
4 | 
[Il 862165 17 
1 | The next leſs is 275 for 32rs. 
110 I 
10 The next leſs to the above is . 107 14285 for 1216, 
ö li And oppoſite to this 00502232 1s 9og. 
1 | 
1 Sum. 3 12 9 the anſwer. 
1 
If | j (Problem IV.) 
1 | 
10 3 9 
lh Addition of Decimals. 
11 | 
ny 
it}! * - Rule. 
4 
| | % 1KE places being wrote under like places (as units, tens; tenths, 
i} | hundreths, Ic.) begin at the right hand column, and add as in 
1 whole numbers, and in the reſult make a decimal point, under the points 


| 1 of the given numbers for the anſwer, Or (which is the ſame) prick off 
1 a number of places from the right hand equal to the moſt in any of the 
given decimals, and you have an expreſſion of the ſum.” 

| 4 | | Examples. 


As the tenfold proportion of decreaſe (from left to right) is carried on from 
one place to another, without interruption (out of whole numbers into decimals, 
&c,) the reaſon of this rule is as obvious, as that of common addition. 


ww 


* 
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Examples. © 


376.25 25 | 2.45 
: 80.125 378 16. 
r is 637.4725 895 "> S670 
WR 6.5 5 12.623 
his 358.865 9356 9. 
i- 41.02 6827 18.45 
ou 
hus 1506.2325 | 3.6413 62. 303 
as — | 
Prattical Queſticus. 
CLass I. 
1. Add 50,007, 2.0071, 59.4, 3207-1, together? 
Anſwer 3318.5141s 
2. Add 560.2, 13.675, .257, 62.125, together? 
5 | Anſwer 636.257, 
3» Add 3.5, 47.25, 927.01, 2.0073, 1.5, together? 
| Anſwer 981.2673, 
CLass II. | 
1. Add 27.2, 163.219, 4.2, 1637.5, .125, together? 
er. | Anſwer 1832. 244. 
| 2. Add 3275, 27.514, 1.005, .725, 7.32, together? 
| = Anſwer 3311-564, 
CLass III. 
Add 276, 54.321, . 65, 112, 1245, . 0463, together? 
Ls Anſwer 412.0573. 
(Problem V.) 
5 Subtraction of Decimals. 
in | 
nts * Rule. 
off 
the 5 D CE the numbers as in addition, and ſubtract, as in whole num- 
bers, every figure in the ſubtractor from that, which ſtands over it 
bs in the ſubtrahend (imagining cyphers at the end of the decimals in the 
? Jubtrahend, when tis ſhort of the number of digits in the ſubtrador). and 
Kk 2 place 
om : 


* 'This is alſo obvious from the notation, 
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place the decimal point in the reſult as in addition, and you have an expreſ- 
ion of the remainder.” | 


Examples. 
From 613.6 219.5 426.15 
Take 162.25 162.375 34185 
Remains 605 1.475 57.125 422.7315 


Practical Queſtions, 


Crass I. 
1. What's the difference of 127.62, and 13.725? 


Anſwer 113.895. 
2. What's the difference of 6.1293, and .0672? | 


| Anſwer 6.0621. 
3. What's the difference of 1562, and 3.721? 


Anſwer 1558.279, 
Cx Ass II. 


1. What's the difference of 6213.21, and 5617 


| Anſwer 5652.21. 
2. What's the difference of 51.27, and . 063 


Anſwer 5 1. 2637. 
| Cx Ass III. 
What's the difference of 3760. 279, and 423.0076? 
| „„ Anſwer 3337. 2714. 


| (Problem VI.) 
Multiplication of Decimals. 


Rule. 


45 P LACE the factors and multiply them as in whole numbers, and 
from the right hand of the product cut off as many places for a 
decimal, as there are fractional digits in both factors together, remem- 
bring, when the figures in the product fall ſhort of the ſum, to ſupply the 
defet with cyphers on the left hand, and you have an expreſſion of the 

product required,” | 
Examples 


* In the firſt example that follows, by ſuppoſing the decimal n we 
=, or 


1 
© 
2 
1 
7” 
» 
2 
8 
2 
N 
1 
* 
| 
* 
4 
x 
: 
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re / : 
Examples. 

64-25 2365 0253 

3.653 2435 3 
19275 11825 15204 

32125 7095 12670 

385 50 9460 5068 

19275 4730 3 
234. 70525 0575877 «0008250704 


95. 


Practical Queſtions. 


Los Ein 


1. Multiply 79.347 by 23.15? - - - - Anſwer 1836.88 305. 
2. Multiply . 63478 by. 82647 - - - Anſwer 524582192. 
3. Multiply 276.382 56 by 7.985? - - Anſwer 2206.91474160. 


CLAs8 


37. 


5. 8 e, 8 ** 
on 9 . * * n 4 = "Wh 7 1 PP W 
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ſtored, and proceeding with the new equivalent expreſſions, as in vulgar fractions, 


we ſhall readily ſee the reaſon of the whole, Thus 64.25=64785, and 3.653 


3755. Now theſe two mixt numbers reduced to improper fractions in order 


to be multiplied will be found to be 218, and 1888, in Which we may obſerve 
that the numerators are the very ſame digits with thoſe of the given decimal ex- 
preffions reſpectively. Hence (as we are to multiply the numerators for a nu- 
merator, &c.) their product will be the ſame, as that of the decimal digits, i. e. 
23470525, which placed over the product of the denominators 100 and 1000 gives 
the improper fraction 188d for the anſwer. Now as the cyphers in the 
denominators of the two mixt numbers are equal to the ſum of the decimal digits 


4 in the given fractions (per notation) tis well known the cyphers in the product , 
8 will be ſo too; conſequently in reducing this improper fraction to a mixt number 
* by diviſion (which is the next ſtep) we muſt cut off in the numerator for a remain- 
m- der (or numerator of the fractional part) as many digits as there are cyphers in 
the the denominator (per caſe iſt. of contractions in multiplication part I.) i. e. (as 
ho above obſerved) a number equal to the ſum of the decimal dgits originally given. 


Hence we have 234750055 —234-70525 for the product. , 
The agreement of this reaſoning with the directions of the rule ſufficiently de- 

monſtrate its truth, and the proceſs alſo ſhews in a ſtriking manner, the great ad- 

vantage decimals haue over vulgar fractions, with regard to ſimplicity and 
Patc 0 | 8: 


A R 


Cans Ft. 


Crass . 


* Rule. 


theſe 


| | i of the firſt decimal digits preſerved ? 
| | : | 


1. Multiply . oo by .o025? - - - - Anſwer .000024. | 
2. Multiply 3684. 7928 by 84.216? - Anſwer 310318.5104448. 


Multiply 385740 by .00463? - - - - Anſwer . 00178600398. 


As in multiplications, where many decimal places are uſed in the 
factors, the product muſt contain ſeveral, which by reaſon of their 
very ſmall value may be looked on as ſuperfluous, the following 
* method of contracting the work, ſo as to retain as many decimal places 
in the product, as may be thought neceſſary,” will be found of good uſe. 


Under that decimal place in the multiplicand, thought neceſſary to be 
retained in the product, write the units place of the multiplier, and then 
invert (or diſpoſe in à contrary order to what is common) all its other 

places. Next begin to multiply (figure by figure as uſual) and omit thoſe 

places in the multiplicand to the right of the multiplying digit, and place 

the firſt figures of every product directly under one anotlier, obſerving only 

to increaſe this firſt digit in every line by what would ariſe from that im- 

mediately following on a ſuppoſition of carrying (in that place only) one 

yy to 15; 2 from 15 to 25, 3 from 25 to 35, Cc. and the ſum of 
ines will give the product generally exact to the required place.” 


A ſingle example done both ways will be ſufficient illuſtration. 


Required the product of 245.378263 by 72.4385, with only four 


As we find nothing to the contrary in any author it appears probable, 
that the rule for carrying from the right hand digit mentally to the firſt put down, 
has only been gained from tryal and experience: And as to the particular of in- 
verting the multiplier, &c. the reaſon of it may be full as well apprehended from 
2 view of the work at large, as any thing that could be offered here, —If the rea- 
der thinks proper, he may practice himſelf farther in this method, by wo 
thoſe queſtions anſwered before the other way, 
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Contracted way. Common way. 
245.37 8263 | 245378293 
5834-27 72.4385 
171764784. | 12260891315 
4907565 19630126104 
981513. 7361314789 
73013.» 0 9815 130052 
19630. 490756526 
1226. 1717647841 


17774-8331 Anſwer, 17774-83331043255 


(Problem VII.) 


Divifon of Decimals. 


* Rule. 


cc 1 F the dividend haue not ſo many places of decimals as are in th* 


diviſor, make as many at leaſt, by annexing decimal cyphers. Then 
divide as in auliole numbers (adding ſtill more cyphers to the dividend 
and bringing them down as wanted) to any required exattneſs. Next 
cut off in the quotient a number of figures for a decimal, equal to the dif- 
ference of the fractional digits uſed in the dividend, and thoſe contained in 
the diviſor, if there be as many in the quotient; if not, cyphers muſt be 
drefixed to the left hand to ſupply the defect, and this gives a true expreſ- 
fron of the quotient, as far as tis carried,” 


Examples. 


* The reaſon of. the rule for cutting off the difference between the decimals 
in the dividend, and thoſe of the diviſor, in the quotient is obvious, as the quotient 
muſt be ſuch an expreſſion, as multiplied into the diviſor is to make the dividend, 
i. e. the ſum of their decimals muſt be equal to thoſe in the dividend, as it is in 
effect their product. And with regard to the precaution of having as many de- 
cimals at leaſt in the dividend as in the diviſor, it is drawn from what is juſt ob- 
ſerved; as the neglect of it (on applying the above rule) would give more decimals 
in the product of the diviſor and quotient, than there ought to be. This confi- 
dere, and alſo that diviſion is in every reſpec the reverſe of multiplication, tis 
hoped the trouble of running an example over for farther illuſtration, in a 
manner ſimilar to that uſed in the demonſtration of multiplication, may be ſpared, 
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Examples, 


64-25) 234+70525 (3.653. 
192 75 


785% 140000000 (17.825 &c, 00325) — (26,66 Kc. 
7854 ä 650 


6 1460 2165 

5 4978 1950 
64820 2150 
62832 1950 
19880 2000 
15708 1950 

_ 150 &c. 
2450 Kc. 


Practical Queſtions. 
CLass I. 


1. Divide 743-574 by 75? - - - - - - - - Anſwer 9.91432. 


2, Divide 48 by. 


6? - = > - - - - - - Anſwer 711.111 &c. 


$- Divide 2 by 28.74? - - - - - - - - - - Anſwer . 06958 9 &c. 


CLass II. 


1. Divide .8727587 by 162? - - - - - - Anſwer 5.385 39 c. 
2. Divide. oo8 1892 by .347? - - - - - - Anſwer . 0236 


Cr.ass III. 


Divide 48173.6 by 2187 7 - - - « - » - Anſwer 22.027251 &c. 


&c. 


Kc. 
&c. 
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& When the diviſor contains many decimal places the <work may be 
uſefully contracted by the following ”? © | 


| . 
& In the courſe of the diviſion at any fep of it, or even from the firſt, 


if you will, you may defift from bringing down the next decimal figure, 


and juppoje what remains all along a new dividend, provided that at 

every negle# of this kind you point off, as uſeleſs, one figure from the 

right hand of the diviſor, and alſo in multiplying the remaining fgures 
F4 


a due regard is had to the laſt figure cut off, as in contracted multipli- 
cation. Ts 


The foHowing example done both ways will ſufficiently illuſtrate 


its nature. 


| Contracted way. Common way. 
3-14159) 12.169825 (3.87377 3.14159) i2.169825 (3.87377 
„ 9 42477 
* 74505 27450515 
251327 2 5142712 
23178. 23178 30 
21991. | | 21991/13 
1187 8 11071170 
N | 9421477 
248 2446930 
a 24178170 
22 | - 21199113 
3 FD 2159057 
Scholium. 


In the courſe of the reader's practice, bs will meet with ſeveral 
decimal expreſſions, in which the ſame figure would be repeated, 
ad infinitum, as for inſtance, in reducing theſe vulgar fractions to 


LI decimals, 


* By comparing the proceſs with the work at la 
f rge, as much may be ſeen of 
8 0. be N after what was ſaid in contracted i is 
or granted.---The learner may praiſe himſelf i i 
amples done the common way, hs nnn 
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| decimals, wiz. F=.1111 Sc. J. 3333 Sc. 32 26666 Cc. Allo he 


will find, that in ſome reductions the figures of the decimals will re- 
turn over and over again in a certain order, as 54, 54, 54, Cc. 
259, 259, 259, Sc. which decimals are drawn from theſe vulgar 

rations, Fr, , &©c.— The firſt of theſe kinds is by arithmeticians 
aptly called repetends, and the ſecond circulates, as thoſe which are 
not finite, and neither repeat nor circulate, are called approximates. 
Now when either of the two firſt forts fall in the way (with ſome 
others of a mixt nature) methods have been diſcovered of managing 
them ſo as to give a reſult in computation as true as if they were 
finite; the advancing of which praxis has diſcovered ſeveral very 
curious, and remarkable properties of decimal:, But as the ſubject 
is very copious, and the multiplicity of devices uſed in their man- 
agement has in a great meaſure deſtroyed their intended brevity, 
we ſhall refer thoſe who are defirous of having a farther knowledge 
of theſe things, to the * writers who have leger taught them; 
giving it as our opinion (more for the ſatis faction of thoſe who have 
neither leifure nor opportunity for theſe enquiries, than to under- 
value fo curious an arithmetical ſubject) that when the extreme nice- 
neſs of repetends and circulates is wanted, vulgar fractions ſeem to 
be to the full as eligible. 


While talking upon this head, it may not however be amiſs to 
obſerve, that all repetends, and circulates are preciſely equal to ſome 
vulgar fraction, and that in many inſtances it may be proper to know 
this particular. Now this may be eafily inferred from the genera- 


tion of theſe decimals; for as 5 gives. 1111 Cc. S. 2222 Cc. 3(=3}) 
=.3333 Cc. 5 . 4444 Cc. or, in general, any ſimple fraction which 


has ag (or may be made equal to one having 9) for its denominator, 
gives a repetend of the ſame figure as it numerator; we may be cer- 


tain, when we ſec any pure repetend, that the repeating digit placed 
over 9 is an equivalent vulgar fraction. Thus . 3333 Cc. =3=3, 
6666 Fc. =, Cc. and from this it is argued by analogy, that 
when 9 repeats it is =2 or an unit, which laſt conſideration accounts 


for what was obſerved of this property in the laſt ſcholium concern- 
ing decimal tables. | \ 


Farther, as the digits in a pure circulate (from the above) are 


ninth parts, its equivalent vulgar fraction is found by uſing for a 
denominator to a period, as many 9s as it contains digits. Thus 
54, 54, 54, Cc. Hr, +259, 249, &c. S & &c. 

Praxis. 


* Cunn's treatiſe of fractions contains the whole art, and Vilſon in his arith- 
metic has entered very inzeniouſly into their nature; alſo in Robertſen's men- 
ſuration may be found a well wrote ſyſtem, and in Malcolm's arithmetic, they are 
very learnedly handied, and the rules, &c, demonſtrated, 
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Praxis. 


HE algorichm of decimals attained, all that now remains 1s 

to add a queſtion or two, ſolved by their help, for the peruſal 
of the learner; obſerving, that tho? theſe fractions are often very uſe- 
fully applyed in buſineſs, yet they will be found to be of the greateſt, 
and moſt conſtant uſe in menſuration, guaging, and other mathema- 
tical ſubjects, | 


Examples. 


3 2 yard of cloth is worth 65. 94. what come fifty nine yards to 
at that rate ? | 5 


94. A=. 75 of a ſhill.---Hence 6,75 


(.25 of a ſhill. 34.) ; 


20) 3918. 25 
L. 19-18-3 the anſwer. 


| 


— 


2. In J. 680-8 how many piſtoles at 187. each? 


185.2. h 9) 680.4 
85.2.4 — 


756 Anſwer. 


3. If 23/6, of tobacco coſt 35. 3d. what will 2345. coſt? 
ar”; | - | 


OR 
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OR 2 5 :3˙25ʃ. 33 234. 75: the anſwer. 
3˙25 


/ 


117375 
46950 
70425 


245) 762.9375 (305. 175 =(valued) C. 15-5-2. 
75 | 


129 
125 


43 
25 


187 
175 


125 
125 


4. If a man ſpends C. 4-2-3 in a week, what is that per year? 


28. 3d.=.1125 of a £.----74. : 4. * : 365d, : Anſwer, 


365 


205625 
246750 
123375 


7) 1501.0625 


214.4375 =(per inſpection prob. III.) 
| T5 214-8-9. 


6, In £. 1469-1 2-6 Flemiſh how many pounds ting, exchange 


at 34s. Flemiſh per „ fterling ? 


17h: Il, :: 1469.6251, : Anſwer. 


1.7) 


7) 
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1,7) 1469.625 (864.485 = £.864-9-85. 


6. In £.586-18-6 how many | Portugal millreas, exchange at 
55, 6d. per millrea? | 


275, : 1. :: 586.9251, : Anſwer, 


275) 206 925 (20340 27 r. 
550 


369 
275 


7. Bought 36+ yards of fine broad cloth at 10s. 64 per yard; ſold | 
thereof 174 yards at 125. 34 per yard, and the reſt at 1 135 * what 
ſhall I have gained by the ſale thereof? 


157. : 10g, „ 
10. 5 | 6 5 
17.25 Firſt part ſold, 


1825 | 
3650 19.25 Second Do. 


20) 38]3.25 


L. 19-3-3 what it coſt, 


TE ene 
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1 12.26. 2: 17,25 y. 
12.25 
8625 
3450 
3450 
1725 


20) 211.3125 


C. 10-11-33 Firſt part ſold for. 


17. 3 13-759. 5: 19.257. 
13-75 


i 9625 
13475 
5775 
1925 


20) 264.6875 


43 3-4-82 Second Do. 


Therefore C. 10-11-33 TZ. 13-4-8Z—L£.19-3-3=£.4-12-9 the 
anſwer. 


2. A in company with B and C, puts in C. 12-5, B puts in 


. 20-15, and C puts in C. 32-10, and they gained C. 11-9-3; re- 
quired each perſon'sſhare ? N | | 85 


4 12-5 Tf. 20.15 fg. 32-10=L.65-10the whole ſtock ; Hence the 
gs are | 
65.5 : 11.4625 :: 12.25: A's ſhare. 
55.5 : 11,4625 :: 20.75 : B's ſhare. 
65.5 : 11-4625 :: 32.5 : C's ſhare. 


But 11.4625-=65.5=.175 a common multiplier, therefore 


12.25 XK. 175 22.1437 5 £ 2-2-104= A's ſhare, 
20.75 X,175=3.63125= FL 3-12-7i= B's ſhare. 
32-5 X.175=5-0875 1 5-139 = C's ſhare. 


Lo nl 


11.4625 =L11-9-3 Proof. 


Haying 


ng 
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Having limited every formal illuſtration of the uſe of decimals to 
this head, and as moſt of the caſes in practice may be ſolved con- 
veniently by them, it might here be reaſonably expected we ſhould 
give an inſtance or two in each; but as there is one eaſy rule which 
ſcems very well to comprehend them all, we all omit the particular 
ones and inſert it as follows, 3 | 


« 4 general“ rule for ſolving queſtions in practice decimal, oF 


& Annex to the highe/? denominations of the things given the decimal 
of the inferior parts (if any) and multiply this mixed number 7 the 
pounds in the price, when lis ſo much - 1 hen point off the units place 75 
the given quantity (which is ouly dividing by 10) for the amount of t 


ao, at 2 ſullinos, and from it deduce the value of what odds may be 


in the price, oy taking it ſuch times, parts of times, & c. as they import, 
and the jim of th:ſe reſults is the anſwer decimally exprefſca.” 


Examples, 
1. 84) ells (=847.5 ells) at 83d. 
0 
8 | 
6d. | „ | $4.75, value at 25. 
2d. | + | 21-1875 
= | + | 7-0625 
© +5 1.7656 
8828 


30.8984 = (per inſpection) Li 30-17-11 the anſwer. 


2. 7933/6. (=793-625/6.) at 185. 7d. 
64. 4 


The reaſon is fo very obvious from what was ſaid in note to caſe 4th, of 
practice, Ic. that the reducing it into words is almoſt ſuperfluous, and the 
reader will obſerve, that this method ſeems to be the beſt apply d to queſtions, 
— the given quantity contains odd denominations eaſy to turn into deci- 


| 
| 
| 


A TN 


64. 79.3625 value at 26. 


9 


714.2625 
19.8406 


| 3.3067 


i |= 


Om 


14. | 


737-4098=L. 737-8-22 the anſwer. 


3. 4270. I7dwt. 13grs. (=427.87702.) at £.3-11-6., 


L- | 
427.87 value at 1/.---Value at 25.242.787). 


3 


1283.631 
213,9385=42.7877 X5 for 10s, 
6d. is 3) 21.3938=Z of 42.7877 for 15. 
10. 6969 | 
15 29.6602 . 15 29-13-24 the anſwer, 


4. In £. 436-15 ſterling how many pounds Flemiſh exchange at 
36s, 6d. Flemiſh per Z ſterling ? 


3 
64. is 1) 43.675 value at 27. 
8 


349-400 
10.918 


436.75 
797. 68 =. 797 -1-4· the anſwer. 


— —— — 


5. In 436m. r. 3257. of Portugal how many pounds ſterling, ex- 
change at 5s. 64 per millrea ? As 1000 reas make a millrea, the 
reas are natural decimals. 


- 


— 


Hence 


877. 


e at 


ex- 
the 
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Hence 1s. is I) 436.0325 value at 2s. 
N 1 
872.0650 
6d. is 2) 218.0162 
109.0081 


_ 1199.0893=L. 1199-1-9£. 


6, In 2627 pex. 10s. 8d. of Genoa how much ſterling, exchange 
45, 8d, per pezzo? 


8d. is 3) 262.7533 value at 25. 
2 


525.5066 
87.5844 


613.0910=L. 613-1-94. 


7 


Practical Queſtions (for the * exerciſe of decimals.) 


CLass I. 


1. If 53 ells of cloth coſt C. 2-16-83 what will 2782 colt at the 
ſame rate? Anſwer L£.150-9-4. 


2. A merchant bought 35602. 13diwt. 15ers. of gold plate for 
1160/, the queſtion is what he paid for an ounce? 


Anſwer L. 3-5-0. 


3. What will 326175. of tobacco come to at 3s. 64. for 13/6? 
Anſwer C. 38-1=3. 


M m 4+ Lent 


* Thoſe who are deſirous of applying decimals to the ſolution of queſtions in 
buſineſs, may exerciſe themſelves farther in ſome of the examples already gone 
paſt, in the rule of three, practice, Cc. : 
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4. Lent my friend 34/. for 4 of a year, how much ought he to 
lend me 2 of a year, to requite my kindneſs? 
Anſwer C. 28-6-8, 


CLass II. 
1. What is the worth of 3715 ſtone of goods at 7s. 1059. per 
ſtone ? Anſwer L. 146 5-64. 
2. What is the worth of 8274 yards of painting at 103d. per 
yard ? Anſwer C. 36-4-34. 


In 6273m.r. 6277. of Portugal how many pounds ſterling, ex- 
. at 5s. 3d. per millrea? Anſwer L. 1646-16-64. 


Crass III. 


1. Suppoſe four men A, B, C, and D, trade in company; A 


put in 501. B 16. C 251. and D . 18-10; they gained L, 20-15, 


what was each man's part? 

Anſwer, A's ſhare =£.9-9-54, B's =F. 3-0-74, C's =L. 4-14-83, 
and D's . 3-10-14, | 

2. Suppoſe the length of the tropical year; (or ſpace of time in 
which the ſun, running through the whole ecliptic, conſiſting of 360 
degrees, is returned to the ſame equinoctial, or ſolſtitial point, from 
whence he departed) to conſiſt of 365 days 5 hours and 49 minutes, 
the queſtion is to know the ſun's mean or equal motion gy one day, 
to wit, what part of 360 degrees the ſun moves through in a whole 
day? Anſwer 59/ 8// (Sc.) 


of 
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Of Raiſing Powers. 


Definition. 


ce 1 Poxber is a number, which is tlie product of one and the ſame num- 


ber multiplied into itſelf continually a certain number of times. 


Thus 2X2= 4 7s the 2d. power of 2 uſualy called the ſquare. 
2X2X2= 8 is the zd. power of 2 uſualy called the cube. 
2X2X2X2=16 zs the 4th, power of 2. 
2X2X2X2X2=32 is the 5th, power of 2, 


Se. | * 


That is, in general, the power is denominated 24. 3d. 4th, 5th. Sc. 


according as the factor, that produces it, is 2, 3, 4, 5, Oc. times concerned, 
as is obvious from the above, And when this operation is denoted ſym- 


bolically, *tis done by drawing a line over the given number to be raiſed, 


and at the right hand of it placing a figure (called the index) which 
refers to the name of the power, Thus 81> /onifies 8 raiſed to the 2d. 
power or ſquared, $613 frgnifies 56 raiſed to the 3d. power or cubed, 


8 


Theſe diſtinctions premiſed, the praxis is ſo very eaſy, that an 
example or two will be * ſufficient. 


1. Required the ſquare of 144 ?----144 * 144=20736 the anſwer. 


2. Required the cube of 3.5 2———3.5 * 3.5 & 3.5 — 42.875 the 
anſwer. 


3. Required the fourth power of 3?----3X4X3x3=,5 the 
an{wer. 


Mm 2 Of 


* As*tis to be hoped the reader will not now need to be beat into every thing 
merely by the force of a number of practical queſtions, we ſhail not for the ſuture, 
where we think it unneceſſary, take up room with that part of the plan. 
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placed over the given number, with a figure in the V part, referring to 
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Of Extracting Roots. 


Definition. 


% 2 Root is a number, by whoſe continual multiplication into itſelf a 
| power is produced: And a number is denominated the ſquare, cube, 
4th. 5th. Oc. root of another, if it is, when raiſed to the 2d. 3d. 4th. 5th. 
Oc. power, equal to that other. Thus 2 is the ſquare root of 4, cubeirou 
of 8, and 4th. root of 16; 5 the ſquare root of 25; 4 the cube root of 64.; 
3 the 4th. root of 81, Sc. becauſe theſe roots, raijed to the poauer indi- 
cated by their names, make the numbers they are ſaid to be the roots of. 


Before we give rules for diſcovering the roots 7 given numbers we 
muſt objerve, that tho there is no number of which we cannot find any 
power exadtly, yet there may be many numbers given, of which a preciſe 
root can never be d termined . Hoe r, by the help of decimals, wwe can 
approximate towards it, as near as we think proper, or as may be conve- 
micnt. Thus the ſquare or any other root of 3, 5, 6, 7, Oc. can never 
be exatily dijcovered. | 


The roots, which thus approximate, are called ſurd roots, to diſtinguiſi 


them from thoſe which are perfettly adequate, termed ſometimes rational 


The uſual character for denoting this extraction is a radix (4 ) 


the name of the root, except it be the ſquare root, and then the figure is un- 
derſtood and omitted. Thus N 5 or if . fignifies the ſquare rooot of 5, 


| 45 9 fignifies the cube root of 9, c.“ 


Theſe things premiſed we ſhall next ſhew how to extract the 


ſquare and cube root of any number; * neglecting thoſe of higher 


powers, as they are not often wanted in common affairs. 


Problem 


* They are likewiſe ſome of them very difficult to come at by common arith- 
metic, and beſt referred to the ſuperior methods of algebra, and logarithms, 
(where they are too the moſt required), which laſt invention affords an eaſy and 
univerſal method of performing theſe operations, 
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Problem TI. 


To extra tie S QU ARE ROOT. 


* Rule. 
40 D Vinguilh the given numbers into periods of two figures, by putting 


| a point over the units place, and over every other figure from 
thence, to the left hand for integers, and to the right hand for decimals 
(when they are concerned). + Then ſeek the greateſt ſquare number in the 
left hand period (whether it conſiſts of two figures or an odd one) and 
place the root of it down like a gquctient figure in diviſion. T his done 
ſubtract the ſquare from the period, and to the remainder bring down the 
next period (as in diviſion) for what is called a reſolvend. To the left 
of the reſolvend write the double of the root for a diviſor, and then aſk, 
how oft this may be had in the reſolvend, with its laſt figure ſuppoſed cut 
off; the 4 anſwer to which (remembring that it can never go above 9 
times ) place after the other figure in the root, and alſo to the right of the 
diviſor, This done, multiply the increaſed diviſor by the laſt figure in the 
root, and ſubtra# the product from the reſolvend; then is what remains 
with the next pericd brought down, a new refolvend, which muſt be ma- 
naged in a ſimilar manner, by doubling all the root for a diviſor, finding 
a new figure by aſting as in diviſion, annexing it to the diviſor before 
multiplication, &c. Proceed thus till all the periods are brought down, 
and you have the root required, which if not perfect by reaſon of a remain- 
der, may be carried to any degree of accuracy by bringing down periods 
of cyphers, and proceeding as before. | | 


When there are decimals in the root, they are eafily diſtinguiſhed in the 
proceſs; for the laſt period in the whole numbers muſt give the laſt inte- 
gral figure in the root; or there is one decimal figure in the root for every 
two (or period) of them in the given ſquare, = 


As to finding the ſquare root of vulgar fractions, tis evident from the 
method of raiſing their powers, that the ſquare root of the numerator and 
denominator (tried always in their loweſt terms) will (when perfectly 


got ) 


* The demonſtration is referred to the latter end of this article. 
+ This table ſhews the ſquare of the nine digits. 


a 


1. 2 % „„ $6 Or „% 4: | 
I. 4. 9. 16. 25. 36. 49. 64. $1 ſquares, 


1 When it goes o times, a cypher muſt be put in the quotient, and anether 
period brought down, Cc. as is evident. . 
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. 


got) be a numerator and denominator of the root : But as they can ſeldom 
be determined exa&ly, tis the beſt to reduce them io decimals, and then find 


the roots of theſe equivalent expreſſions as above. 


T he truth of theſe roots may be eaſily proved by raiſing them to the given 
power and taking in the remainder, when there is any, as in the proof of 


diviſion,” 5 
Examples. 


1. Required. the ſquare root of 5499025 f 


i 
* * * 5 


5499025 (2345 the anſwer. 
2 243 4 = the greateſt ſquare in 5. 


43) 149 Reſolvend. 
23 * 28464 129243 & 3 


464) 2090 Reſolvend. 
234 * 28468, 18568464 & 4 


4685) 23425 Reſolvend. 
23425 | 


2. Required the ſquare root of 472738? 


472738 (687.559 &c. the anſwer. 
36 


128) 1127 
1024 


1367) 10338 
9569 


13745) 76900 
68725 


137505) 81750 
687525 


1375109) 12997500 ? 


12375981 


— 


621519 CG. 3. Required 
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3. Required the ſquare root of 76395820.7163 ? 


4 


167) 1239 
1169 


1744) 7058 
6976 


174804) 822071 
699216 


1748087) 12285563 
12236609 


174809402) 4895 4%%ẽũ 


349618804 


1748094047) 13992119600 
12236658329 


1755461271 c. 
4. Required the ſquare root of . o3 12125 


0.03 12125 (.17667 tc. the anſwer, 
: | 


27) 212 
189 
346) 2312 


2076 


3526) 23650 

21156 
35327) 249400 
| 247289 


t 2111 Se. 
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26395820. 163 (8740. 47027 Cc. the anſwer. 
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% When à root will have à great many places ( and ſome of them db. 
cimals ) after the better half of the intended quantity are diſcovered, the 
reft may be obtained by only dividing the next reſolvend by the next 
diviſor, either in the common manner or that of contracted diviſion,” 


Thus, 
Required the ſquare root of 7 to nine places of figures ? 


7 (2.6457 
4 


46) 300 
276 
— Hence the anſwer is 
524) 2400 2.64575 131 c. 
— | 


5285) 30400 

26425 
52907) 397500 | 
370349 


529145) 2715100 (5131 &c, 
2645725 


——EäEj— 


69375 
52915 5 


16460 
15874 


686 
529 c. 


— ——oo—— 


Practical 


The reaſon is, as the diviſors and reſolvends become larger and larger at 
ſtep, what alteration of relative value is made in them, by adding the new 
figures of the root, and bringing down freſh periods, is not of much conſideration, 
enly reaching to a few right hand figures: Hence as the times going are determined 
by the value of the left hand figures (fill continuing the ſame) this method of 
eentraRtion (which only deals in them) muſt be right, | 
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em di. . Prafiical Queſtions. 
d, the 
ge Next 


ifron,” CLass I. 

1. What's the ſquare root of 106929? - Anſwer 327. 

2. What's the ſquare root of 368863? - Anſwer 607.34092 Ce. 

3. What's the ſquare root of 75967.96? « Anſwer 275.6228 Sc. 
What's the ſquare root of rr: - - Anſwer 5. 

5. What's the ſquare root of 3335? © - - Anſwer .71528 Cc. 

6. What's the ſquare root of 5154? - - - Anſwer 73s 


| CLass II. 
1. What's the ſquare root of 119550669121? - Anſwer 345751. 
ver is 2. What's the ſquare root of 3.1721812? - Anſwer 1.78106 &c, 
Je. 3. What's the ſquare root of .00032754? - - Anſwer . 1809 e. 
4. What's the ſquare root of 4.000067121? Anſwer 2.000016 Tc, 
CLrass III. 
1. What's the ſquare root of 64? - Anſwer 2.5298 Ce. | 
2. What's the ſquare root of 10? - Anſwer 3.1622776602 c. 
| = 
4 Problem II. 
| To extract the CUBE ROOT. 
| * Rule. 
| 8 Di ineuiſs the given number into periods of three figures, by putting 
| a fon, over every third place from units, to the left hand for inte- 
Sers, and to the right for decimals (if any). + Then ſeek the great- 
9 | Nn eft 
ical 
* The demonſtration at the latter end. 
zer at + In this table is ſhewn the cube of the 9 digits. 
e NEW ; 
ation, — — 


4. 5 3 8. 9. 
125. 216. 343. 513. 729. 
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eft cube in the e period; place the root like a quotient figure, and 
e 


Subtrat the cube from the period, to which remainder bring down the 
next period for a reſolvend. Under this draw a line, and beneath it 
ewrite the triple ſquare of the root, ſo that units in the latter may ſtand | 
under the place of hundreds in the former. Alſo below this write the 
triple root, removed one place to the right hand, and then the ſum of theſ: | 


Lines is a diviſor. Next aſe how oft this diviſor may be had in the re- 


Solwend, its right hand place excepted, writing the reſult in the quotient 5 
(and remembring that it can never be above 9). Then under the diviſor | 


place the product of the triple /quare of the root by the Iaft quotient figure, 


in ſuch a manner, that the units place of this line may fall under that of : | 


tens in the diviſor; alſo beneath this write the produft of the triple rout | 


* 


by the ſguare of the laſt firure, one place removed to the right hand: And 
again, one place to the ig l of this laſt line Jubjcribe the cale of the Jan | 


quotient figure; the ſum of which three lines will be the ſubtrahend. 
Subtract the ſubtralend from the rejolvend, and to the remainder bring 
down the next period for a new rejolvend, which manage as before; ad- 
ding ( properly piaced) the triple ſquare of the whole root to the triple of 
the root for a diviſor, aud for a ſubtralend the product of the laſt figure 
in the root by the laſt tri;le jquare, the ſquare of the laſt figure by the laſt 
triple root, and the cube of th. laſt figure, &. Proceed thus till all th: 
periods are brought down, and you have the root required, which if a ſurd 
may be carried on to any required exatineſs, by bringing down periods of 
lies. | | 


Decimals in the root are eafily diſtinguiſhed in the proceſs, as aba! 
hinted in the ſquare root, and what was ſaid there of vulgar fraction. 
may be underſtood in like manner in this article,” 


Examples. 
1. Required the cube root of 934007.359375? 


93400. 359375 (97.75 the anſwer. 
729 =cubeotg. 
205007 Reſolvend. 


— — —— 


205007 


We have here put down the factors of the multiplications, &c. at every ſtep, 
but in the examples that follow, the reſults are only given, being judged (with the 
rule) ſufficient information to any attentive peruſer, ES 
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205007 Reſolvend. 
243 9X9 x3 the triple ſquare of the root, 
27 =9X3 the triple root, 


2457 Diviſor. 


| 


=243xX7 laſt triple ſquare by laſt quotient figure. 
9 — 3 Kel laſt triple root by ſquare of 7 the laſtquot, fig. 
343=7 X7 X7 Cube of laſt quotient figure, 


183673 Subtrahend, 


21334359 Reſolvend. 


28227 297 X97X3. 
291 297 X z. 


"202564 Divide 


197589 228227 *. 
3 =291 X7 X7. 
343=7 X7 X7-+ 


19901833 Subtrahend. 
1432526375 Reſolvend. 


2863587 2977 8977 X3+ 
2931 =977 X. 


28638801 Diviſor. 


14317935 =2863587 X5.. 
” 73275 2931 & 5X. 
12525 X5 X 5 


1432526375 Subtrahend, 


2. Required the cube root of 865635 


Nn2 865633 
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865635 (95,304 &C, 
729 
236635 Reſolvend. 


—_— 


* 


128375 Subtrahend, 


8260000 Reſolvend. 


27075 
285 
271035 Diviſor. 


8148177 Subtrahend. 


TR ter ers ů—— 


111323000 Reſolvend. 


2724629 
2859 
272491 29 Diviſor. 
111823000000 Reſolvend. 


272462700 
28590 


227724655590 Diviſor, 


10898 50800 
457449 
| 64 


108989654464 Subtrahend. 


2833345536 Remainder, 
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3. Required the cube root of 2? 


2 (1.2599 &c. the anſwer. 
I a 


; —— 43833021000 Reſolvend. 
| 1000 Reſolvend. — "Ha | 
; __ 4755243 
3 | 3777 
. 47556207 Diviſor. 
f 33 Diviſor | 0 
N 1 | 42797187 
| 6 305937 
— 4282778799 Subtrahend. 
; 728 Subtrahend, a 


100242201 Remainder, 


225125 Subtrahend, 
46875000 Reſolvend, 


46875 
375 | 


469125 Diviſor. 


42491979 Subtrahend. 


J. Required the cube root of ,000485613? 5 
oy; : 0. ooo 


Re- 
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o. 00485613 ( 078 &c. the anſwer. 
343 


—— EC IC 


142613 Reſolvend. 


147 
21 


1491 Diviſor. 
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11061 Remainder. 
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Practical Queſtions. 


Class I. 


1. What's the cube root of 48228544? = - - Anſwer 364. 

2. What's the cube root of 673373097125? - Anſwer 8765. 

3. What's the cube root of 7164523. 145083? Anſwer 192.77 &c, 
4. What's the cube root of 7121. 102 1698? - Anſwer 19.238 &c, 
5. What's the cube root of 228877 - - - - Anſwer 3. 

6. What's the cube root of 317217 Anſwer 37. 


Crass IL 


1. What's the cube root of 51686.703125? - Anſwer 37.25 

2. What's the cube root of 219365327791? Anſwer 6031. 

3. What's the cube root of 4? - - - - - - - Anſwer 763 &c. 
4. What's the cube root of 85? - - - - - - - Anſwer 2.057 &c. 
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CLass III. 


1. What's the cube root of 427362? - - - Anſwer 76.8237 &c. 
2. What's the cube root of. 69761218? - Anſwer . 19107 &c. 
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Scholium. 


It appears from theſe examples, that the carrying of the cube root 
to any great length becomes a very troubleſome taſk, and to —_ 
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the operation a little eaſier, there are ſome other different methods in- 


vented; but as they are not often ſo direct, as this common one, and 
require a little more judgment, perhaps, in their application, we 
think it not worth while to inſert them in this treatiſe. For ſuch 
like reaſon, we likewiſe omit giving a general rule for all roots, as 
any thing of that ſort is very tedious, and often depends a good deal 
upon tryal. However, while in hand with the ſubject, it may not 
be improper to obſerve to the inquiſitive reader, that ſeveral roots 
denominated by an even number may be extracted by the help of the 


two rules already delivered: For as the fourth power of 3 (or any 


other number) i, e 3 3 * 3X3 may be conſidered as ꝙ & 9, or the 
ſquare of the ſquare of 3, fo the fourth root of any number may be 
found by extracting the ſquare root of its ſquare root. Again as the 
6th, power of 2, i. e. 2X2X2X2X2X2, is the ſame as 8 & 8 or the 
ſquare of the cube of 2, ſo the 6th. root may be found of any num- 


ber by extracting the cube root of its ſquare root. And, in general, 


if of theſe two indexes (2 and 3) a product can be compounded e- 
qual to the index of any required root, the root may be determined 
by firſt extracting a root out of the given number pointed out by one 
of the indexes concerned, and then a root of this root agreeing with 
another index, and ſo on continually, till all the factoral indexes 
have been extracted for. But the practice of this we leave to the 
reader, if he thinks it worth attempting. | 


Before we put an end to this ſubject, we ſhall give a method, 


ſometimes found uſeful, of gueſling pretty near at the root of a vul- 
gar fraction (not to be perfectly extracted in its loweſt terms) by 

imiting it between two other fractions, vis. © Multiply both the 
numerator and denominator by a power of the denominator, leſs by 
one degree than that of the root required, and then, as the denomin- 
ator 1s conſequently thus made a perfe& power of that root, we may 
take the denominator for the denominator of the anſwer, and 
find the root of the numerator in two round numbers, one bigger and 
the other leſs than right for the limits of the numerator of the anſ- 
wer.” Thus let it be required to limit fractionally the ſquare root of 

X 
3? 1 Wh : Now the ſquare root of 45 is between 6 and 7, 
hence the true root lies between $ and 3. Alfo the cube root of £&; 
will be found in the ſame manner to be between £- and 2; or 2 and 
5 XIZ X12 720 | 


2: For 121117 i TE ITeos and the cube root of 720 1s big- 


ger than 8 and leſs than 9. It appears from the practice, that the 
enominator need not be multiplied, as directed, it being only men- 
tioned here to ſhew the reaſon of the method. In the ſame manner 
(by the help of tables of powers of the digits, or a few trials, when 
a more direct way does not offer) the limits of any root of any ſingle 


fraction may be determined, 
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A demonſtration of the preceding rules. | 


Before we enter upon particulars, it will be neceſſary to obſerve to 
the learner, that as a number may be repreſented by a line, ſo the 
roduct of two numbers may be repreſented by a ſuperficies (limited 
b right lines perpendicularly fituated ro one another} called a pa- 
rallelogram or rectangle, whereof one fide is equal to one of the fac- 
tors, and the other equal to the other. Alſo the product of three 
numbers may be repreſented by a ſolid (bounded by parallel plains 
erpendicularly placed) called a parallelopipedon, whereof the three 
imenſions of length, breadth, and depth, agree with three given 


factors. Thus for the firſt particular, if in the rectangle a5: d Fig. II. 


the length ab=(cd=)4, and ac=(bd=) 3, then will the area or 
plain ſuperficies abc4=4 X3=12 : For 'tis evident to the eye, that 
if the lines ab, ac be divided each into a number of parts equal to 
that of their units (i. e. 4 and 3) the ſuperficies will contain as 
many 1 units, as are in the product 12, of the given num- 
bers 4 and 3. Now when the factors or ſides are both ike as 3 and 

, the area then agony with their product is called a _/quare (Fg. 
tit.) hence the name of ſquare for the ſecond power in the article of 
raiſing powers, &c. Again, for the other particular, if in the 
parallelopipedon abcdefg, Fig. IV. the length or file a b='ca= 
A=) c or breadth =(b4=2f=) 3, az the depth =(-/=dg=) 2, 
then will the content of the ſolid ac, =4X3%X2=24: For it 
is eaſy to ſee, that if the ſolid was divided accord ing to the lines in 
the figure (which agree with a * ee diviſion of the numbers 4, 
3, 2 into units) the number of (ſolid) units contained in it would be 
equal to the product of the given factors, i. e. 24. Now when the 
factors (or dimenſions of the the figure) are alike, as % and 3, the 
ſolid agreeing with their 3 is called a cube (Fig V.) and hence 
the name of cube for third power in the article of raiſing 
powers, &c. | i ; 


Theſe general notions of the agreement betwixt the products of 
numbers, and geometrical figures attended to (which, beſides being of 
uſe here, may Furniſh good hints to the reader, before he enters upon 


menſuration, &c.) we ſhall proceed to account for the reaſon of the 


firſt rule, or that for extracting the ſquare root; in order to which 
we muſt yet premiſe the following lemmas. 


If the area of a rectangle be divided by a number equal to one of 
its ſides, the quotient will be the other ſide. 


Demonſtration. 


of 


ion. 
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Demonſtration. 


This is evident; for as by the above remarks the area of any rect- 
angle is equal to the product of two numbers e ual to its two dimen- 
ſions, or ſides, ſo from the nature of multiplication and diviſion, 
if the product of two factors be divided by either of them, the quo- 
tient is the other. Thus 12 the area of the above parallelogram 
divided by 4 and 3, gives 3 and 4 reſpectively for their contrary di- 
menſions. | | 


Lemma II. 


The product of any two numbers can but at moſt, conſiſt of as 
many digits as are in them both, and at leaſt but of one fewer. 


Demonſtration. 


This will be obvious from a ſingle inſtance, Suppoſe 123456 
were multiplied by 4321. Now in the adjoining example, which 
ſhews the poſſition of the firſt and laſt lines in the 
product, according to the uſual method of placing 123456 
them, &c. (the intermediate ones being uſeleſs in 4321 


in our reaſoning here) 'tis evident that the pro- 
duct would conſiſt of ſo many digits, as are on the 1243456 
right of the perpendicular lines in the higher row, ſa 4938204 


joined to thoſe on the left of the ſame lines in the 
lower row, and beſides one more which would Fe 
come from the addition of the two digits included by them. But 
the number of thoſe on the right hand are ſtill equal to thoſe in the 
multiplier, ſave one; to which if we add one for that included by the 
perpendiculars we have a number of digits equal to thoſe in the 
maltiplier. Again, the digits in the lower line on the left hand fide 
of theſe — muſt be always one leſs than the number in 
the multiplicand (becauſe of that it loſes between the perpendiculars) 
or equal to them, juſt as the laſt figure in the multiplicand happens 
to produce one or two in the multiplication (which laſt number it 
evidently has a chance to do, and this increaſe is here denominated 
by 2), Hence, as the digits in the product mutt by this reaſoning 
be equal to the extent of theſe lines, and thefe lines are proved to be 
always equal to, or but one leſs than, the ſum of thoſe in the factors, 
the lemma is manifeſt. | 


Corollary I. 


_ Hence it follows, that if the factors are equal, as they are in raiſing 
a root to a ſquare, then the ſquare or product can never have more 
Places than twice the number of places in the root, nor fewer than 


that number {ave one. 
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Corollary II. 


And from this it follows again, that if a ſquare number be divided 
into periods of two figures, as directed, the number of points muſt 
be equal to the number of places in the root, and alſo that, as there 
will be one digit for every period, there muſt be one for that on the 
left hand, tho? it ſhould happen to conſiſt of but one figure. 


Theſe things premiſed, let us now endeavour to ſhew the reaſon of 
the rule,---Suppoſe the line AB Fig. VI. =258, and that the part of 
it Ac=200, the part c4=50, and 4B =8. Make in the. ſquare 
ABCD of the given dimenſions, D/, Dg, and C4=24B, and dray 
the lines 47 and 4g; alſo make ne, nh, and ti cd, and draw the lines 
ce, and zh, then will im, en, and i Ag Ac. Now tis viſible to the 
eye (and the matter of fact needs no other demonſtration) that 
ABCD the ſquare of the whole line AB is made up of the following 
areas, viz. iſt, The ſquare Am, whoſe fide is Ac. zd. the gnomon- 
like-figure chi tun (made up of the twoequal rectangles ch, ie whoſe 
lengths and breadths are equal Ac, cd, and the ſquare un, whoſe {ide 
is equal cd), and 3d. the 3 dn CD B (compoſed of the two 
equal rectangles dg, &f, whoſe lengths and breadths are equal Ac 
cd, and 4B, and the ſquare D, whoſe ſide is equal 4B). Now as 
lines and areas may be referred to factors and products (from what 
is already ſaid), we ſhall ſhew for the farther ſatisfaction of the reader, 
that theſe three areas expreſſed in numbers, according to the ſuppo- 
ſitions at the firſt, will juſt equal the ſquare of AB, or the whole 
area in numbers. Thus e f 


_ 4 


as is evi- 


The 1ſt. gnomon =200 x 0 200X50+50X50 =22500 1 


The ſquare Am =200X200 -- 40000 
The 2d. gnomon =250X8+250X8+8xX8 - - = 4064 


The ſum of which „ 


66564 15 exactly 
equal to 258 x 258, or the complete ſquare of AB, 
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This compoſition of a ſquare underſtood, , we ſhall ſoon ſee how 
to find its root, by running the proceſs back again. Thus if we 


want to find the ſquare root of 66564 = the area ABCD (which 
per lemma II. will conſiſt of three digits) we muſt firſt take 40000 
= the area An, the greateſt ſquare poſſible out of it, and reſerve the 
root 200=Ac for the firſt term or part of the root AB required (i. e. 
the root of 6 the firſt period with cyphers annexed according to 
its place). Now the remainder 26564 is evidently the area of the 
gnomon cmi DB, the moſt valuable parts of which are the areas 
ch, ie, and mn, as the ſtripes round the edges D, ge, are but of 
little moment becauſe of theis ſmall breadth, which repreſents only 
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a digit in the loweſt place. Let us therefore ſuppoſe theſe ſtripes 
omitted, as likewiſe the ſquare un; then as the gnomon laſt men- 
tioned is now ſuppoſed to conſiſt of the rectangles c, ie only, and 
as they make, when laid out at the end of each other, a rectangle 
whoſe length is c fin, or 200 * 2409 we may find the other di- 
menſion cd of the gnomon, on this fuppoſition, by diviſion (agree- 
ably to lemma I. which may be obſerved to account for the method 
of doubling the root for a diviſor, in order to get the next figure, 
Sc.) i.e. by aſking how oft 400 may be had in 26564, which ap- 
pears to be about 60 times (i. e. 6 times with cyphers annexed ac- 
cording to its place) therefore we take c=, and try it [For on 
account of the little ſtripes & D, 4g, and ſquare mz, being omitted, 
and the common chance of going wrong, as in any diviſion, we can- 
not be very certain we have a right term, till we prove it, c.] by 
finding by its means the areas ch, ie, and mn. Now from what was 
ſaid ach theſe areas =400 x 60+ 60 x 60, or, which is the very 
ſame thing, 460 & 60=27600(which accounts for the method of put- 
ting the quotient ſigure at the end of the diviſor before it be multi- 
plied, Sc.) but this number being too big, ſhews 60 is too much for 
cd, therefore we try 50 (the next leſs digit to 6 with a cypher on ac- 
count of its place) i. e. 400X50+50 X50, or rather 450 & 502 
22500, which being leſs than 26564. proves 50 to be the next term in 
the root, This acquired, in order to get the remaining term 4B, tis 
plain that if 22 500 the gnomon chi, be taken from 26564. 
= the gnomon c CD B, there will remain the gnomon dquEC DB 
(per actual ſubtraction) 4064. Now the ſides of the rectangle 
dg, and M are evidently equal to the ſum of the terms before found, 
i. e. Ac+cd=250, twice which (i. e. 250X2==500) is the length of 
them both together. Therefore (ſuppoſing the ſquare 2D omit- 
ted) in order to get from this dimenſion 500 of the area 4064 (per 
lemma I.) the other dimenſion 4B or laſt term of the root, we aſk 
how oft 500 in 4064, the reſult of which is 8 times, and on, tryal 


_ anſwers exactly i, e. (o 8 ＋ X8=) 508 x 8=4064 preciſely. 


Thus we have exhauſted the ſquare by pieee-meal, and found the 
parts of its ſides or root from the areas bounded by them, &c. to be 
200, 50, and 8 (i. e. 258). And as every ſtep gained from the pre- 
_ reaſoning (when obvious allowances are made all along for the 
admiſſion of ſuperfluous cyphers) agrees with the directions of the 
rule, it is fully demonſtrated for three figures in the root, But as the 
proceis in the two gnomons, from which the laſt figures were gain- 
ed, was the fame, we have no reaſon to doubt, let their number have 
been ever ſo many (i.e. whatever number of figures were in the 
root) but they would all not only have put on a fimilar appearance 
(ſee the pricked lines added to the figure) but alſo have been hand- 
led in a ſimilar manner, in order to attain the root required. 


With regard to approximating to a ſurd root by decimals, there is 
Oo 2 no 
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no more difficulty in accounting for it, than-in the approximations of 
divifion, fc. by their help; all being but a valuation of remainders, 
by the ſame ſtandard, that determined the whole numbers, Oc. 


A Demonſtration of the Rule for extracting the Cube Root. 


To facilitate which it will be proper to premiſe theſe lemmas, 
Lemma 1. 


If the ſolidity of a parallelopipedon be divided by the area of any 
two of its dimenſions, the quotient will be the other dimenſion, 


Demonſtration. 


This is manifeſt; for as by what was ſaid before the ſolidity of 


any parallelopipedon is equal to the product of its three dimenſions, 
fo if its ſolidity be divided by the product (or area) of two of them, 
the quotient muſt conſequently be the other, per the nature of multi- 
ication and diviſion. Thus 24 the ſolidity of the parallelopipedon 
fore going, divided by (3 x4 g) 12, (2x4=)8, and (2x3=)6 
the area of its three different plains the quotients, 2, 3, and 4, are 
the other dimenſions of it reſpectively. 


Lemma 11. 


If any three numbers be multiplied together continually, the pro- 
duct can but at moſt have as many digits in it, as are in all the three 


__  faQors, and at leaſt but two fewer. 


7 


Demonſtration. 


This 1s evident from the ſecond lemma in the foregoing demen- 
ſtration; for as in the firſt multiplication of two factors, there is a 
chance either of falling a digit ſhort, or of having the ſame number 
in the product as are in the factors; ſo in the ſecond multiplication 
of the laſt product and other factor there is the ſame hazard: But 
if the firſt loſe one and the laſt one, the ſum is but wo upon the 
whole, and if neither of them loſe, the laſt product does not loſe; 
therefore the lemma is true, 


Corollary I. 
Hence it follows, that if the three factors are equal, as they are 
N RE 1 


e © + Mya 
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— 


in raiſing a root to a cube, then the cube can never conſiſt of more 
than thrice ſo many digits, as are in the root, nor fewer than that 
number ſave two. 1 


Corollary II. 


It alſo follows, that if a cube number be divided into periods of 
three figures as directed, the number of points muſt be equal to the 
number of places in the root, and that alſo, as there will be one digit 
for every period, there muſt be one for that on the left hand, tho? it 
ſhould happen to conſiſt of but one or two figures, Oc. 


Having premiſed theſe things, we will now attempt the demon- 
ſtration. As we obſerved in the ſquare root that the proceſs for the 
third digit, was the ſame as the ſecond, and ſo on, we will here in 
order to avoid confuſion in the figure but ſuppoſe two digits in the 
root, hoping that if the reaſon of getting theſe appear, it will be 
granted by analogy, when more are concerned, and eſpecially when 
tis conſidered, how near akin the methods of arguing are in both 
caſes, as will be evident. 


Let therefore AB, Fig. VII. =25, the part of it Ac=20, and 
eB=5: Then in the cube ABCDEFGg of the ſame dimenſions of 
the line AB, make Ap, Bn, Di, Co; Dg, Fm, Gr; Df; Fl, Es, Cr, 
all = BC, and draw the lines pz, ui, io, op; cg, gm, mr, rc; and fl, 
l;,5t,tf; Alſo conceive the ſolid cut into parcels by plains paſſing thro? 
theſe lines: Then (in order to enumerate theſe ſections) tis viſible, 
that the whole cube is made up of theſe four different-parcels, wiz. 
1ſt. The cube xqp, whoſe ſide is = Ac, 2d, Three ſimilar parallelo- 
pipedons e Ap, kGr, and KE, whoſe greateſt ſuperficies are each = 
the ſquare of Ac, and thickneſs cB. zd. Three ſimilar parallelopi- 
pedons fBy, g Cx, and i Fx, whoſe ends are all _ the ſquare of Bc, 
and 4th. The cube eDz, whoſe ſide is equal cB. This is evident, 
but for farther ſatisfaction, we ſhall illuftrate the diviſion by num- 


bers, according to our ſuppoſition at firſt, Thus 


The greater cube - - - - =20X20X20 =8000 

The 3 greateſt parallel, 20 X 20 * 5 x 36000 

The 3 leſs Do. - - - - - =5X5X20X3 =1500 

The leſs cube - - - - - - =5X5X5 - =» = 125 

The ſum of which = = = = - - === = 15625 1s equal 25 X 
25 X 25, the cube of the whole line AB. — | 


This compoſition of a cube underſtood, we will now reſolve it 
back again in order to find its root, and ſhew the reaſon of the rule. 
Taking 
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Taking for an example the above number 15625 = the ſolid ADF 
(which per lemma II. will have two digits in its root) it appears we 
muſt firſt leſſen it by 8000 = the cube x9 p the greateſt it contains, 
and reſerve its root 20 Ac (or 2 the root of the firſt period 15 with 
a cypher for its place) for the firſt portion of the root A B wanted, 
The remainder or reſolvend 7625 is then evidently the ſum of the 
ſolidities of the three parallelopipedons e Ap, Gr, 4 Es; the three 
8 Cz, 1 Fx, and the cube eDz. Now the firſt ſet of pa- 
ralle 5 i, Rain laid at the end of each other, make a ſolid whoſe 
length is = 3 times Ac, and breadth equal Ac=20, and depth 
equal c B, tho'at preſent a dimenſion ſuppoſed unknown; hence its {ur- 
face is 20 X 20 * 3 X3=1200. The ſecond ſet alfo, placed at the 
end of each other, make a ſolid, whoſe length is 3 times A cg x 
3=60, and breadth and depth equal to the depth of the above, and 
conſequently likewiſe unknown, which dimenſion alſo limits the lit- 
tle ws Di. However, in order to gueſs what this unknown di- 
menſion is (or the next figure in the root) let us not regard what 
would have been made by multiplying 60 by it, in order to get the 
ſurface of the latter ſet of parallelopipedons, nor what we ſhould 
have farther gained from having the area of one of the ſides of the 
little cube, as defects of no very great moment; then will the furface 


of the ſolid that remains on this ſuppoſition be equal to the ſun of 


1200, and 60=1260 (which accounts for the method of forming a 
aivi/or in the rule) and on _—_ how oft it may be had in 7625 
in order get the other unknown dimenſion cB (per lemma TI.) it ap- 
pears to go 6 times, which on tryal 1s found too much; therefore 
we muſt ſee what 5 will do, and on examination it is found to anſwer 
exactly. Now the method of trying 5 (one inſtance being ſufficient) 


is illuſtrated below, and fully ſhews the reaſon of the method af 


forming a /ubtrahend. Thus if cB=5 


Then the 1. ſet of parallel. (20 x3x5=) 1200X5 =6000 

The zd. Do. » = (20X3x51*=) 60x53 X5=1500 

The little cube - - - - = (5 - - - =) 5X55 = 125 

The ſum of which ſubtrahend - - - - - - - - - - - - - 762; 
being the ſame as the reſolvend above, proves 5 = c B preciſely; 
hence the cube root required is 20 and 5 (i. e. 25). Now (cyphers 
allowed for) the agreement of this reaſoning with the directions of 
the rule for making diviſors and ſubtrahends (all the variety in the 
proceſs after the firſt ſtep) demonſtrates it to be right. 


What was farther ſaid at the end of the demonſtration of the ſquare 
. root, may be properly underſtood here, 
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Scholium. 


Some readers may poſſibly think the above demonſtratiens exceed- 
ing difficult, and * tedious, and be tempted to paſs them over with a 
very light peruſal, or none at all; but no learner ſhould be diſ- 
couraged with what at firſt may appear difficult in any thing, 
much leſs in theſe ſciences. For tho? the truths about which they 
are converſant, require often a good deal of ſagacity to comprehend 
them, yet a ſerious attention and perſeverance, till the ſubje& grows 
warm will chiefly render that an eaſy taſk, which at firſt appeared fo 
formidable. And with regard to the particulars juſt gone over, for 
encouragement we ſhall obſerve to the young arithmetician, that 
there is virtually contained in them the foundation of the rules for 
meaſuring all reQtilineal ſuperficies and ſolids; two noted propoſi- 
tions, one in Eaclid, and the other in Rams, and a tolerable ſpeci- 
men of mathematical reaſoning ; and farther, that if he can get ma- 
ſer of, and fully ſee the whole drift of the demonſtrations, tis ten to 
one he has a head very well turned for geometry and the ſciences, 


PROGRESSION. 


Definition, 


ee FP” Progreſſion is a rank or'ſeries of numbers {above two) encreaſing 
or decreaſing by a conflant law, and is divided into two ſorts, 
diſtinguiſhed by the terms arithmetical and geometrical, as follows,” 


I. Arithmetical Progreſſion (A. P.) 


Definition. 


« This is when the terms of a ſeries of numbers encreaſe or decreaſe by 
a common difference, as by the continual adaition or ſubtraction of ſome 
equal number. Thus 1. 3. 5. 7. 9. 11, and 45. 40. 35. 30. 25. 20 


are 


* In order that the reader may judge more favourably of the above reaſoning 
with regard to theſe particulars, it may not be amiſs to inform him, that two of 
our beſt late authors on the theory (Malcolm and Donn) have each with the advan- 
tage of algebra taken up above twice the room it does (i. e. one 20 octavo pages, 
and the other 11 large quarto) nor do we apprehend they have at laſt made 


the thing any more clear and intelligible, than 1 done by this method. 
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are two ſeries of numbers in A, P. the one encreafing by the equal different 
of 2, and the other decreaſing by the equal difference of 5, 


According to this definition in any A. P. the five following paris art 


waturally included. 


1. The firft term commonly underſtood the leaf}. . | 
2. The laſt term commonly underſtood the 3 called alſo extrones, 


3. The number of terms. 
4. The equal difference (which ſome call ratio). 
5. The ſum of all the terms. 


Any three of which five being given, the other two may be found, 
lich admits of taventy problems - but as ſeveral of them would require 
the aſſiftance of algebra to demonſtrate, and beſides ſeem more curious than 
ful, wwe all confine ourſelves to a few of the moſt ordinary as follows,” 


Problem I. 


& The firſt term, the laſt term, and number of terms given to find tie 
um Fall the ſeries. 


* Rule. 


&« Multiply the ſum of the extremes by the number of terms, and half if 
the product is the anſaver.” 


Example, 


The firſt term of an A. P. is 2, the laſt term 53, and number of 
terms 18, required the ſum of all the ſeries? | 


$37 


The reaſon of this will ſoon appear, whether the number of terms be odd or 
even, by ſuppoſing another ſeries of the ſame kind with the given one placed un- 
der it in an inverſe order; for then will the fum of every two perpendicular 
terms be alike and equal to the fum of the firſt and laſt: Hence one of theſe ſums 
multiplied by the number of them (or the number of terms in the ſeries) muſt be 
their whole ſum; but as there were in this proceſs two ſeries uſed inſtead of one, 
we muſt take half of the product for the true ſum of that given, The ſeries, Cc. 
below may be peruſed for farther fatisfaQtion, 


, . 7 
7. 6. 5. 4. 3. 2. 1 


| 84+3+84+8+8+8+8=8 x7=56, Hence 
I+2+3+4+5+6+7=7=28. 
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— 55 X9=495 the anſwer. 


Practical Queſtions. 


1. How many ſtrokes do the clocks of Venice, which go to 24 
o'clock, ſtrike in the compaſs of a day? Anſwer zoo. 


2. If 1co eggs were placed in a right line, exactly a yard aſunder 
from one another, and the firſt a yard from a baſket; what length of 


ground does that man go, who gathers up theſe eggs fingly, return- 
ing with every one to the baſket to put it in? 


| Anſwer 5 miles 1300 yards, 

3. A merchant ſold 1000 yards of linnen at 2 pins for the firſt 
yard, 4 for the ſecond, 6 for the third, &c. encreaſing 2 pins every 
yard; I demand how much the linnen produced, when the pins 
were afterwards ſold at 12 for a farthing ? Anſwer C. 86-17-10. 


Problem TI. 


&« The firſt term, laſt term, and number of terms given 10 find the e 
qual difference.” 


* Rule. 
cc The diffe 


ference of the extremes divided by the number of terms leſs one, 
gives the equal difference ſought,” “. | 


Example, 


The extremes of an A. P. are 2 and 


53, and the number of terms 
18, required the equal difference ? | 


r the anſwer. 


P p Practical 


* Taking the firſt term out of the laſt ſhews what the firſt gained before it 
became equal to the laſt, by all the ſubſequent additions, and as it gained equally 
at every remove (per def.) which were evidently in number one time leſs than the 
number of terms, tis plain that that gain divided by the number of removes muſt 


vive the 


feſt, equal gain or difference at every one ſeparately. Hence the rule is ma- 
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Practical Queſtions. 


1. A man had 8 ſons, the youngeſt was 4 years old, and the eldeſt 
32, they encreaſe in A. P. what was the common difference of their 
ages? ; Anſwer 4 years, 

2. A debt is to be diſcharged at 16 ſeveral payments in A. P. 
the firſt payment is to be 14/. the laſt 100/, what is the equal diffe. 
rence, and the ſum of the whole debt?  _ 

Anſwer, the equal difference is £.5-14-8, and whole debt 9120 

3. A man is to travel from London to a certain place in 12 days, 
and to go but 3 miles the firſt day, encreaſing every day by an equal 
exceſs, ſo that the laſt days journey may be 58 miles; what is the 
daily encreaſe, and how many miles diſtance is that place from Lon- 
don? Anſwer, daily encreaſe 5; diſtance 366 miles, 


Problem III. 


« The firſt term, the laſt term, and equal difference given to find the 
number of terms.” 


| * Rule. 
Divide the difference of the extremes by the equal difference, and tht 


quotient encreaſed by one is the number of terms required.” 


= 


Example. 


The extremes of an A. P. are 2 and 53, and the equal difference 
3; what is the number of terms? | 


3 ns 1=18 the anſwer. 


Practical Dueſtions, 


1. A man going a journey, his firſt days travel was five miles, his 
laſt 


* 'This is evident from the laſt problem. For as there the difference of the 
extremes divided by the number of terms leſs one, gave the common exceſs, ſo tis 
clear the ſame dividend divided by the common difference muſt give the number 
of terms leſs one; hence this quotient augmented by one muſt be the anſwer to 
the queſtion, *Tis obvious that by firſt finding the number of terms by this 


problem, the ſum of the ſeries may be found by problem firſt ſrom the ſame data, 


which makes another problem of the twenty, 


laſt d: 
3 mil 
2. 
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his fa 
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laſt days travel was 35 miles; he encreaſed his journey every day by 
z miles, how many days did he travel? Anſwer 11 days, 


2. A man being aſked how many ſons he had, ſaid that the young- 
eſt was 4 years old, and the eldeſt 32, and that he encreaſed one in 
his family every 4 years; how many had he? Anſwer 8 ſons, 


Problem IV. : 


&« the firſt term, the number of terms, and equal difference given to find 
the laſt term,” 


* Rule. 


1 the number of terms leſs one by the equal difference, and the 
produd added to the firſt term gives the laſt,” | 


Example. 


The firſt term of an A. P. is 2, the number of terms 18, and equal 
difference 3, what is the laſt term? 


18—1 434253 the anſwer. 


Practical Queſtions. 


1. A grocer buys 50 pounds of ſpices, and agrees to pay 10 times 
as much for them as the laſt pound would come to on the ſuppoſition 
of giving 44. for the firſt pound, 7d. for the ſecond, &c. in A. P. 
Required what that was? Anſwer ( 6-5-10. 


2. A certain man bought 20 ells of Holland, to be paid in 17 
weeks, agreeing to pay the firſt week 15. 8d. the ſecond 35s. 44. and 
ſo on in A. P. for the number of weeks mentioned. Required what 
the Holland ſtood him in? Anſwer L. 12-15. 


Pp 2 Problem 


* This is very olear from the foregoing problems; for as the number of terms, 
leſs one, ſhews how many are affected by the equal difference, ſo that number 
multiplied by the equal difference muſt give the encreaſe from firſt to laſt : Hence 
the firſt term added to that encreaſe muſt be the laſt term.---From the ſame data 
tis plain, the ſum may be feund by problem I. after having diſcovered the laſt 
term by the above, This alſo makes another of the 20 problems. N 
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Problem V. 


& The laſt term, the number of terms, and equal difference given to find 
the firſt.” | 


* Rule. 


« Multiply the number of terms leſs one by the equal difference, and the 
product taken from the laſt term gives the firſt.” | | 


Example. 


The laſt term of an A. P. is 53, the number of terms 18, and the 
equal difference 3; what 1s the firſt term? 


5$3—18—1X3=2 the anſwer. 


Practical Queſtions. 


1. A man takes out of his pocket, at 6 ſeveral times, fix ſeveral 
numbers of ſhillings, every one exceeding the former by 6: The 
laſt was 42; what was the firſt ? Anſwer 12s, 

2. A man in ten days went from London to a certain town in the 
country, every days journey exceeding the former by 4 miles, and 
the laſt he went was 46, what was the firſt? Anſwer 10 miles. 


Problem VI. 


Fuze firſt term, laſt term, and ſum of all the ſeries given to find the 
number of terms.” | 


* 


+ Rule. 


« Divide double the ſum of the ſeries by the ſum of the extremes, and 
the quotient is the number of terms,” 


Example, 


* This is evident from the laſt problem; fer if the product of the number of 
terms leſs one, and equal difference, with the firſt term added, give the laſt, the 
laſt term made leſs by this product muſt give the firſt. - Tis evident by finding 
the number of terms according to this problem, that the ſum of the ſeries may 
be determined by the firſt problem, which makes another of the 20 problems. 

+ This is evident from the firſt problem. For as we there, in order to get =— 


* 
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Example. 


The firſt term of an A. P. is 2, the laſt term £3, and the ſum of 
all the ſeries 495, what is the number of terms ? & 


4322999 —, 8 the anſwer. 
5333 0: 


Practical Queſtions. 


1. A perſon received 85 pounds of different men, but of how ma- 
ny he has forgot; yet he remembers that the firſt gave him 71. and 
the laſt 27/. and that every payment roſe in A. P. Pray how many 

men had paid him money? | Anſwer 5 men. 

2. A perſon diſburſed 685 pounds to a certain number of men, yet 
could not tell how many they were; however he remembers the pay- 
ments were in A. P. and that the firſt had 19, and the laſt 118 pounds; 
tis required from this to tell the number of payments, and what 
they conſtantly exceeded one another ? | 

Anſwer, Number of payments 10, and equal difference 11/. 


Problem VII. 


« The firſt term, the number of terms, and the ſum of the ſeries given 


to find the laſt term.” 
* Rule. 


e Divide the double of the ſum by the number of terms, and from the 
quotient ſubtract the firſt term, and the remainder is the laſt,” 


\ 


Example, 


ſum of the ſeries, took half the product of the ſum of the firſt and laſt terms into 
the number, ſo, on the contrary, the double of the ſum divided by the ſum of the 
firſt and laſt terms muſt be the number of terms,---It will appear from this, that 
if the equal difference be required from the ſame data, it may be found by prob P 
lem II. after the number of terms is determined by this, which is another of the 
20 problems, T 
* Dividing double of the ſum by the number of terms muſt give, from problem. 
the ſum of the extremes, hence the firſt term taken from that quotient muſt leave 
_ the laft.---If the equal difference be required from this data, it may be found by 
firſt finding the extreme required as above, and then having recourſe to problem Il. 
which is another of the 20 problems, 


ee ⅛ ;2—U—N, nn KW 
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Example. 


The firſt term of an A. P. is 2, the number of terms 13, and the 
ſum of all the ſeries 495, what is the laſt term? 


495 X2 
"ms 


—2 53 the anſwer. 


Practical Dueſtions. 


1. A traveller went 100 leagues in 8 days; and every day he tra- 
velled equally farther than the preceding. Now it being diſcovered 
that the firſt day he travelled two leagues, the queſtion is what he 
travelled the laſt _ | | Anfwer 23 leagues 


2. A gentleman ſpent at a tavern £.99-7-6 in 5o days, and every 
ſucceeding days expence roſe equally above the preceding one; the 
firſt day coſt him 3s. what was the equal advance? 


Anſwer 18 pence, 


Problem VIII. 


& The laſt term, the number of terms, and ſum of all the ſeries given 
to find the firft term.” | 


* Rule. 


*© Divide the double of the ſum by the number of terms, and from the 
quotient ſubtract the laft term, and the remainder is the firſt.” 


Example. 


| The laſt term of an A. P. is 53, the number of terms 18, and the 


ſum of all the ſeries 495, what is the firſt term? 
| | 493 


* This is ſo eaſy and like the laſt, it ſcarce needed to have been made a new 
problem, but for the ſake of order; for if the quotient got by the diviſion, mention- 
ed in the rule, be the ſum of both the extremes, tis evident either of them taken from 
it muſt leave the other.---If the equal difference be required from this data, it may 
be found by the ſecond problem, when the extremes are determined as above, 
and this is another of the 20 problems. N 

This problem is the ſame as Hill's 6th. and laſt (ſee page 128 of his arithmetic) 


in which there ſeems to be a miſtake, as the data in it are not referred to in the 
fubſequent rule and example, | 


a 
t] 
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495 X2 


7 3=2 the anſwer. 


\ 


Pra#ical Queſtions. 


1. A man 1s to receive 3001. at 12 ſeveral payments; the laft pay- 
ment is to be 471. tis required from this to find the firſt payment? 
| Anſwer zl. 


2. A young induſtrious damſel reſolved to try her fortune in 
Paul's church-yard in the ſhape of an orange-wench, having gained 
credit for her barrow and a proper ſhew of fruit, *till ſhe found her- 
ſelf in a capacity to pay for them. She follows the buſineſs 15 
weeks, and then finds, beſides maintaining herſelf, ſhe.1s poſſeſſed of 
. 7-16-2 in ready money, and that her barrow and ftock in trade 
(both in the mean time honeſtly paid for) were worth 115. 44. Now 
ſhe remembers in the courſe of this trade (from being better known 
and the like) that her clear gains per week advancedequally one above 
another from the firſt, and that the laſt amounted to 185. 94. *Tis 
required from theſe particulars to find how much our fair adventurer 
cleared the firſt week, and what the above-mentioned weekly en- 


_ creaſe after that . be? 


Anſwer, the firſt weeks gain was 3s. 7d. and the equal difference 
13 pence, 


Scholium. 


Thus we have gone over 14 problems (i. e. 8 in the text and 6 in 
the notes) which perhaps may be as many to the full, as will in a 
general way be found uſeful; however as they are very eaſy, and ſome- 
thing curious, we have endeavoured to order them in a manner, that 
will ſhew their reaſon and dependance (as far as they go) perhaps 
rather better, than is commonly to be met with in books of arith- 
metic, x 


Before we leave this ſubject, it will be proper to obſerve, that in 
any arithmetical progreſſion, conſiſting of three terms, the double of 
the middle term is equal to the ſum of the extremes. Thus in 3. 6.9 
---6X2=3+9=12, as is evident: Hence half of the ſum of the ex- 
tremes is equal to the middle term. And when a middle number 
is thus found betwixt two given ones for certain purpoſes (as in re- 
ducing the various breadths of a field to an equal one, &c.) it is called 


an arithmetical mean. It will farther appear, that in any A. P. of 4 


terms the ſum of the two means is equal to the ſam of the extremes; 


hence if from either of theſe ſums a term of the other be taken, it 


muſt leave its yokefellow in the addition.---Thus in 2. 4. 6. 8--- 


2+3 


. 
1 
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2+8=4+6=10; hence 10—-8=2, and 10—6=4. &c, Farther 
in a ſeries of ever ſo many terms the fum of the two extremes muſt 
be equal the double of the mean, if odd, and that of every other 
two terms equally diſtant from them.---Thus in 1. 3. 5. 7. g---1+ 
9=3+7=2X5=10. And in 2. 6. 8. 10. 12. 14. 16.---2-+ 16= 
4+14=6+12=8+10=18; all which is evident from the nature 
of an A. P. and the demonſtration of problem I. | 


II. Geometrical Progreſſion (G. P.) 


Definition. 


% This is when the terms of a ſeries of numbers gradually exceed, ur 
fall ſhort of one another, a certain number of times, as by the conſtant 
multiplication or diviſion of ſome equal number. —T hus 4. 8. 16. 32. 64, 
aud 243. 81. 27. 9. 3- 1 are two ſeries in G. P. the one encreaſing 
by a conſtant multiplication by 2, and the other decreafing by a conſtant 


diviſion by 3. 


In this progreſſion the ſame number of particulars might be conſidered a; 
in arithmetical, which would alſo admit of a like variety of problems; 
But as the greateſt part of the rules can only be demonſtrated by algebra, 


and are likewiſe very tedious and ſeldom wanted, we ſhall only here con- 


fader tæuo of them, obſerving that the names of the particulars are alike in 
ou ſeries, except it be, that here the common multiplier, or diviſor is cal- 
ed ratio.” 


Problem 1. 


« The firſt term, term, and common ratio given t0 nd the ſum 0 
all the ſeries.” OW 5 * fo 4 


*. Rule. 


« Multiply the laß term int2 the ratis, and from the product ſubtract 


the firft term; the remainder divided by the ratio leſs unity, gives the ſun 
ad the rar 9 | 8 


Example. 
The firſt term of a G. P. is 1, the laſt term 2187, and the ratio 


3, what is the fum of the ſeries? 
| | 3X 2180 


The demonſtration at the end of the article. 
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3X2187 —1 


=3280 the anſwer, 
. 


Prafiical Oueſtions. 


1. The extremes of a G. P. are 1 and 65536, the ratio 4, what is 


the ſum of the ſeries ? Anſwer 87381. 


2. The extremes of a G. P. are 1024 and 59049, the ratio 14 
what is the ſum of the ſeries? Anſwer 175099. 


Problem II. 


«The ff term, ratio, and number of terms given to find the laſt term, 
or any other aſſigned.” | 


* Rule. 


Over à frau of the firſt terms (made and put down for that purpoſe) 
place the terms of an A. P. (called indices) differing by an unit, and be- 
ginning at one, if the fir/? term of the C. P. is equal to the ratio, and in all 
other inſtances with a cypher. Then in the firſt caſe if you add up any of 
the indices together one after another, ſo as to make the number of terms 
required, and multiply continually the terms in the geometrical ſeries that 
fand under them, th. laſt product will be the term required, But in ihe 
ſecond caſe you muſt, in the ſame manner, work for a term one ſhort of that 
wanted, and divide the product of every multiplication in the G. P ty the 
firft term, as you go on, and the laſt quotient will be the term required.” 


Examples, 


1. The firſt term of a G. P. is 2, the number 13, and the ratio 2, 
what 1s the laſt term? | | 


1. 2. 3. 4. 5 Indices. 
2. 4. 8. 16. 32 Leading terms. 


| 4+4+3+2=13 the number of terms. 
Thom | 16X16X8 X4=8192 the anſwer. 


2. The firſt term of a G. P. is 5, the number of terms 16, and the 
ratio 2, what is the laſt term and alſo their ſum? 


Qq | o. 1. 


* See the latter end of this ſubject. 
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* 1. 2. 3. 9 
5. 10. 20. 40. 80 Leading terms. 


1280 & 80 
5 
Hence 2 163 — 


2—1 


e (=16—1) 
'Then 


do x SO * So X40, But — —.— 1280, 


20480 X 40 


20480, 2163840 the laſt term. 


5 
=327675 the ſum. 
Practical Dueſtions. 


1. The firſt term of a G. P. is one, the ratio 2, and the number of 
terms 23, what is the laſt term? 

2, One at a country fair had a mind to a ſtring of 20 fine horſes; 
but not caring to take them at 20 guineas per head, the jockey con- 
| ſented, that he ſhould, if he thought good, pay but a ſingle farthing 
for the firſt, doubling it only to the 19th. and he would give the 
20th, into the bargain: This being preſently accepted, how were 
they ſold? Anſwer at C. 27-6-14 a piece. 


3. A nobleman dying, left ten ſons; to whom, and to his exe- - 


cutor he bequeathed his eſtate in manner following; wiz. To his 
executor, for ſeeing his will performed, he left 1024 crowns, the 
youngeſt ſon was to have as many, and half as many as the executor; 
and fo every fon to exceed the next younger by the equal ratio of 
Iz. The queſtion is what the eldeſt ſon's portion was? 
Anſwer 59049. 
4. A coffee-man, upon the ſigning the laſt peace (in the way of 
wagering) for fifty guineas down, agreed to pay the firſt day one 
coftee-berry ; the ſecond 2, the third 4, and fo on to double the quan- 
tity every day, till the ſame was proclaimed. What number of ber- 
ries would it amount to, ſuppoſing the time 60 days; and what would 
the value be, ſuppoſing 1000 berries to the pound, and the pound 
to be fold for 5 ſhillings? Anſwer 11529215046066346975 ber- 
ries, and C. 288230376151711-10 value. 


A demonſtration of problem I. 


We thought once to have defired the reader to take the truth of 
this rule for granted, as it muſt be demonſtrated after the algebraic 
manner df reaſoning, but confidering that we had already familiari- 
zed the ſigns, and that every ſtep in the proceſs refers no farther than to 
common tenſe, we judged it might be no unentertaining exerciſe for 
the young ſtudent to endeavour to follow us through a demonſtration 


Anſwer 41 94304 | 
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of that kind; nor will it be found an ill judged piece of curioſity, if 
ever he intends to engage with theſe ſtudies, as he may from this 
ſpecimen form ſome notion of its method of arguing, and perhaps 
gather up a few ſerviceable hints. 


But before we enter upon our taſk we muſt premiſe the following 
uſeful lemmas, relating to the nature of theſe ſeries, which ought not 
to be paſſed over on other accounts. 


Lemma T. 


In any G. P. of three terms as 2.6. 18 the ſquare of the mean term 
is equal to the product of the extremes.---Thus 6 x6=z2 x 18=36. 


Demonſtration. 


For whatever be the ratio, the laſt term muſt always be the {quare | 


of it into the firſt, i. e. here 3X3X2 (=18) which multiplied into 
the firſt is 3X 3X2 * 2, and the ſecond (or mean) term muſt always 
| be the firſt multiplied by the ratio, i. e. 3x2 (=6); but this ſqua- 
red is 3X2X3X2=3X3X2Xx2 (=6x6=36) conſequently as the 
component factors of the product of the extreme terms are conſtantly 
the tame as thoſe of the ſquare of the mean, the reſults of each muſt 
be equal, Hence the lemma is true. 


Corollary. 
Hence alſo the ſquare root of the product of the extremes muſt be 
the middle term. And when for certain uſes a middle number is 
thus found betwixt two other given ones (as in finding the ſide of a 
ſquare equal in area to a rectangle, c.) it is called a geometrical 
mean. ; ; 


Lemma II. 


In any G. P. of four terms as 3. 6. 12. 24 the product of the mean 
is equal to the product of the extremes. Thus 3 & 24=6X 1227. 


Demonſtration. 


For from the nature of multiplication if one factor be encreaſed as 
many times as the other is leſſened, their products will ſtill be the 
ſame. Hence in the above ſeries taking the middle terms as factors, 
they give GN 12 227 for their product, and as from what we have 
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juſt ſaid, if we make one factor or 12 twice as much as it is, i. e. 24, 
and the other 6 half as much as it is, or 3, their products will &il] 
be equal; bur this alteration has evidently given the extremes of the 


ſeries, and as this practice might always be ſuppoſed, whatever be 


the ratio, the lemma 1s manifeſt. 


Corollary. 


It will not be difficult to ſee from what is ſaid above, that in any 
G. P. conſiſting of an even number of terms, the product of the 
means will be equal to the product of the extremes, or any other pair 
equally diſtant from them. Alſo that in any G. P. containing an 
odd number of terms, the ſquare of the mean will be equal to the 
product of the adjoining extremes, or any two equally diſtant from 
it. Thus agreeably to the firit caſe in 5. 10. 20. 40. 80. 160--- 
5 X160=10X80=20 Xx 40=800, and with reſpect to the ſecond in 


6. 12. 24. 48. 96.---241*=12 X48=6 x 96=576, 
Scholium. 


As the word ratio ſee the notation of ratios a little farther on) is 
underſtood among mathematicians to mean * the relation of two 
things when compared as to quantity ” or how many times the 
greater exceeds the leſs, andas in any 4 terms of a geometrical ſeries 
(let them follow one another regularly or not) the 2d. and 4th. exceed 
the 1ſt. and zu. reif ectively the ſame number of times, the two firſt 
and two lat ate conſequently the ſame ratio one to another. But 
propurtionality (iee an article called Common properties of proportion- 
ality zowaras the end) is again underſtood to be ** the ſimilitude of 
ratios;“ hence as the ratio of the two firſt terms in the ſeries of lem- 
ma II. is by what is there proved, the ſame as the ratio of the two 
lait, according to this idea they are proportionable, i. e. 3 :6:: 12: 
24; and as «we have likewiſe 8 independent of this, in the 
ſame lemma the products of the extremes to be equal to the pro- 
ducts ot the means, we have proved this to be the caſe in four terms 
that are proportionable; hence the truth of the golden rule is ſet in 
a more general light than it was before. For if the product of the 
extremes of four terms in proportion be equal to the product of the 
means, *tis exceeding evident, that the product of the means (or 2d. 
and 3d. terms) divided by either of the 6 (as the iſt. ſuppoſe) muſt 


give the remaining one (or 4th. term), which is the practice of the 
rule, | 


Definitions. 


In the two terms of any ratio, that, which is compared to the 
other, is called the antecedent, and the other, to which it is compared, 
| is 


is call 
3 and 
terms 
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is called the conſequent, Thus in the laſt example 3:6::12: 24, 
3 and 12 are antecedents, and 6 and 24 conſequents. And when the 
terms of two ratios making a proportion ſucceed one another, as ſo 
many terms of a G. P. the proportion is ſaid to be continued, as in 
the above; but when it is broken, or the ratios are taken between ſuch 

airs of numbers as do not ſtand together in a G. P. the proportion 
13 then ſaid to be diſcontinued, as in theſe 1: 3:: 12: 36 or 2:3:: 
19:15; andas the terms of the ratios of the rule of three are moſtly 
thus disjoined, 'tis ſometimes in reference to that called digjunct pro- 
portion, —lt follows from theſe particulars, that in any G. P. all the 
terms, but the firſt and laſt, are both antecedents, and conſequents, 


as there are always ſome terms both before and after them to form a 
compariſon with. 


Lemma III. 


In any G. P. it holds, as any one antecedent 1s to its conſequent, 
ſo is the ſum of all the antecedents to the ſum of all the conſequents. 
Thus in 2. 4. 8. 16. 32. 64. *tis as 2:4:: 2+4+8+16+32 (the 


ſum of the antecedents) : 4 +8+ 16+ 32 +64 {the ſum of the conſe- 
quents). | | PE. 


Demonſtration. 


For in the above (or any aſcending ſeries) *tis plain every term 
in the added conſequents muſt always exceed the correſpondent one 
in the added antecedents, as many times as 1s equal to the ratio, or 
what number of times any ſingle conſequent exceeds its antecedent, 
Hence as every one term in the added antecedents bears the ſame 
ratio to their reſpective ones in the added conſequents, the total of 


all in, each of the ſeries muſt be in the ſame ratio: Therefore the 
lemma is true. | | | 


Theſe things premiſed, we will enter upon the demonſtration. 
If beſides the firſt term, laſt term, and ratio given, we actually knew 
what the ſum of the G. P. was (which we now enquire after) from the 
lat lemma, we could eaſily find the ſum of all the antecedents, as 
they would be the ſum of the whole ſeries made leſs by the laſt term; 
and alſo the ſum of all the conſequents, as they would be the total 
ſum made leſs by the firſt term.---Therefore if the extremes of a 
G. P. be 2 and 1458, and the ratio 3 we may find its ſum by the 
following reaſoning. Suppoſe the total wanted to be really known, 
and that tis equal to the letter x, then will the ſum of the antece- 
dents be by the above (in fign:) x—1458 and the ſum of the conſe- 
quents x—2. Again 2X3 mult be the ſecond term of the ſeries; 
thereſore by the Tat lemma, we have this proportion 2: 2X3 :: x— 


1458 :x—2. Now as the product of the extremes of any propor- 
| tion 
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tion is equal to the product of the means (per the laſtAſcholium) we 


infer that 2X 3 Xx—1458=2 Xx—2. And as theſe two expreſſions 
are equal, if we deprive them both of the common factor 2, they will 
ſtill be equal, from what has been often hinted; therefore 3X 


xX—1458=x—2, Rutas the product of the difference of any two num- 
bers (asx—1.; 58) by another number (3) muſt beequaltothe difference 
of their procuQs by the ſame number, the above left hand exprefion 
may be wrote as here 3 Xx—3 X 1458=x—2., Now as 3 Xx—3 9 1458 
intimates that 3x 1458 is to be taken from 3 xx, tis plain, that if 
we neglect that deduction, we in effect give that expreſſion ſo much, 
but if we encreaſe it by 3X 1458 we muſt encreaſe its oppoſite equal 
one the fame quantity in order to preſerve their equality ; hence we 
may write 3 Xx=x—2+3 * 1458, which, by ſetting the terms only 
in a different order, may ſtand thus 3 xx=x+3 x 1458—2. Again 
if we deduct from both * the ſame quantity x (whatever it 
be) they muſt ſtill be equal, therefore we may aſſert 3 x x—x=3 x 
1458—2, Now 3 x -K (or which is the ſame 3Xx—1 xx) may 


be thus wrote 3—1X * (by the reverſe of what was intimated before 
about the multiplication of two numbers to be ſubtracted from one 
another) therefore our expreſſions may ſtand in this manner 3—1 x 
x=3X1458—2; but if we take the factor 3—1 from the left hand 
expreſſion, we conſequently divide it by it; therefore to keep both 
our expreſſions ſtill equal, the right hand fide one muſt alſo be divided 


by it. Hence we conclude * 222 5 e which actually brought 
| —1 


out gives K 2186. 


Now having, by the above chain of reaſoning, found what x is 
equal to in known terms, we have diſcovered what the ſum of the 
ſeries (which it all along repreſented) is equal to. And if what is 


imported by the terms and ſigns of this expreſſion ZXIT450 8—2 


3—1 
(which algebraiſts would call a zkeorem) be turned into words, they 
will make the very rule we wanted to demonſtrate, i. e. firſt it ap- 
pears we muſt multiply the laſt term 1458 by the ratio 3, and from 
the uct ſubtract the firſt term 2, and then divide what remains 
by the ratio 3, made leſs by 1 for 2186 the ſum of the ſeries, And 
as the like parts of any other progreſſion would have ſtood in the 
ſame form at the end of a ſimilar proceſs, the rule is ſhewn to be 


umverfally true. 


A demonſtration of the 2d. problem. 


The agreement, that there is between the addition of the terms 
ef an A. P. with that of the multiplication of the correſpondent ones 
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in a G. P. as mentioned by the rule, may be thus illuſtrated. In 
this ſeries | | 
| 1. „% 

2. 4 8. 16. 3% 04 os 


where the firſt term is equal to the ratio, 'tis evident every term af- 
ter it, is ſome power of the ratio, and that an A. P. beginning with 
unity, placed over it, as directed, points out at every term the num- 
ber of factors, of which it is compoſed. And as from the nature of 
multiplication any power may be produced without gradually aſ- 


cending from the root, by the multiplication of other numbers that 


are compoſed of the ſame factors the ſame number of times; tis evi- 
dent the addition of indices, here ſpoken of, muſt alVays point out 
the right numbers for this purpoſe, which is all de advantage this 
device has over an actual raifing of the firit term o che power tefer- 
red to by the laſt term, 


As to the ſecond caſe, when the G. P. does not begin with the 
ratio, as 5. 10. 20. 40. 80, fc, it appears that cvery term after 
the two firſt contains a power of the ratio multiplied into the firſt 
term, and that the whole ſeries may be thus properly taken into 
factors ä | 

„ bh „ „ 
2. 4 $. 16 
S - X.: 0% 


8. Jo - $+ $5 fo 


Hence *tis vifible, that on placing the A. P. over the higher row 
of pure powers, as before, a cypher will be thrown over the firſt 
term of the given ſeries, which accounts, with what is 121d before, 
for the any of that part of the rule. And as every term of the 
G. P. is juſt as many times bigger than its coriefponding pure 
power, as there are units in the firſt term (i. e. 5 here}, and as the 
multiplication of any two of them (in order to get {ome other one 
by the rule), would bring the firſt term as a factor z+-/-- into the 


82 tis evident the product muſt be divided by the frſt, in or- 


er to take that ſuperfluous factor out again. It alſo appears, that 

as the A. P. begins with a cypher every figure muſt fall a place far- 
ther over the 2 P. than in the other caſe; hence the direction for 

working for a term leſs than the number given is evident. 


Scholium. 


From this conformity between numbers in A. P. as indices, placed 
over a G. P. the firſt notion of /ogarithms has aroſe, which are “ cer- 
tain numbers in tables placed oppoſite the natural order of numbers 
1. 2. 3, Oc. as far as (10000, of ſuch a nature, that the addition of 
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any two or more of them, refers to another, againſt which is the pro- 
duct of the natural numbers they were taken for.” Hence the ſub. 
traction of theſe logarithms muſt diſcover in the ſame manner the 
quotient of the numbers they are the mans of. Hence alſo 
(as by this means where the factors are ſtill the ſame, the logarithm 
will only be as often taken, as is denominated by the number of 
factors) the logarithm of any number, multiplied by the index of 
any power, muſt give the logarithm of the power of that number; 
and on the contrary the logarithm of any number, divided by a num- 
ber, anſwering the index of any root, muſt give the logarithm of the 
root: And as theſe operations are very eaſy with wes to thoſe, 
which produce the ſame effect by natural numbers, they are juſtly 
looked upon as one of the greateſt, and moſt uſeful inventions that 
have ever been added to the ſcience of figures. We are indebted 
for them to Lord Napier (a Scotch nobleman or baron) who ' tis ſaid 
with the affiſtance of Mr. Briggs Savilian profeſſor of geometry at 
Oxford, about the year 1624, with incredible labour, perfe&ed theſe 
tables, as they now ſtand, 


To maks this hint a little plainer, in the two ſeries below, 


0-1. $. „ „% „„ Indices (or Logs.) 
1. 2. 4. 8. 16. 32. 54. 128. $66 TP. 


2 the log. of 4, 14 the log. of 16, 6, the log. of 64, which is the 
product of 4, and 16, their natural numbers. | 


Again. 8 the log. of 2566, —3 the log. of 8, 5, the log. of 32, the 
uotient of 256 by 8. Farther. 2, the log. of 4, & 3, the index of 
the third power, =6, the log of 64, which is the cube of 4. 


Alfo. 8, the log. 256, 4, the index of the 4th. root, =2 the log. 
of 4, which is the 4th. root of 256. Sc. 


This praxis is very obvious from what has been already ſaid; but 
the reader will eaſily obſerve there lies a defect in theſe ſeries, inaſ- 
much as the G. P. does but take in a very few of the natural num- 
bers, i. e. a log. for 3 is wanted betwixt 2 and 4. a log. of 5, 6, and 
7 betwixt 4 and 8, &c. And tho? other G. P might be uſed, yet they 
would ftill leave out the greateſt part of the natural numbers. Now 
in diſcovering the logarithms of theſe intermediate numbers the 
whole art has laid, and as they muſt be ſomewhere in value betwixt 
o. 1. 2. 3, Cc. tis plain they will be decimals, which is the appear- 
ance they have in the tables. | 


Mathematicians take into conſideration ſeveral other ſorts of pro- 
greſſions and ſeries; but as they are too difficult to be accourted for 
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properly on ſuch limitted principles as ours, and not wanted in ordi- 
nary affairs, *tis the beſt to omit them, as alſo the rules called Com- 
bination, Election, Permutation, Ic. of numbers, except indeed the 
laſt, in which an inſtance or two may not be amiſs, as in the article 
following. 


PERMUTATION. 


Definition. 


«CT HE rule here teaches to diſcover, how many ſeveral ways any given 
number of things may be changed in reſpect to their places; as how 
many changes may be rung upon a given number of bells, Sc." 


* Rule, 


0 Multiply the natural ſeries of numbers from one i. e. 1, 2, 3, Sc. 
up to the given number of things together, and the laſt product is the 


anſwer," ? 
Example, 


Suppoſe the ten ſtringed inſtrument mentioned in the Pſalms gave 
ten different ſounds, how many changes could be made upon it, 
with regard to ſucceſſion of notes ? 75 


— 
IX2X3X4X5Xx6X7x8X9X10=3628800 the anſwer. 


Rr Practical 


* If there be two things or letters, as a, B, tis plain there can be but two po- 


fitions or changes made upon them, i. e. a, 6, and b, a=1X2. Add to theſe a 


third e, and ſuppoſe it to poſſeſs in order, a firſt, ſecond, and third place; then as 
at each remove the other two may make two changes in reſpect to one another, 
as before, they muſt at the end of all the removes, with reſpect to the conſtant 
variety added by the new letter, have made 6 changes, or 2X ZI X2X3o 
Again _— another letter 4 to be added, and that it alſo goes through four 
different places, then in like manner as above, while in each place the foregoing 


3 muſt make their uſual changes with regard to one another (i.e. 6) which receiving 
a new variety from the poſition of the added letter all along, muit make at the end 
24 changes, i. e. OX4=1X2X3X4. Now we have for theſe changes, thus 
far multiplied, the natural digits, as mentioned in the rule, and as the ſame rea- 
ſoning might be continued to any number of things, its truth is ſufficiently illuſ- 
rated, 7 | | 
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Practical Queſtions. 


1. How many changes may be rung upon 12 bells, and how long 
would they be in ringing, but once over, ſuppoſing ten changes might 
be rung in a minute, and the year to contain 365 days, 6 hours? 

8 479001600 changes, and the time would be 915. 3, 
5d. 6h. | 

2. A young ſcholar, but an arithmetician, coming into a town for 
the convenience of a good library, demands of a gentleman with 
whom he lodged, what his diet would coſt him for a year? The 
gentleman aſked him 10. the ſcholar anſwered, he was not certain 
what time he might ſtay, and would know, what he muſt give him 
for his diet ſo long as he could place his family, conſiſting of 6 

erſons beſides himſelf, every day at dinner in a different poſition, 

he gentleman conſidering of it, and thinking it would not be long, 
tells him he would allow him his diet fo long for 5 pounds; to which 
the ſcholar aſſents. The queſtion is what * gave for his table per 
annum? Anſwer His time 13 years 308 days, or 10 months 15 
days, which makes but about 75. 3d. a year. 


The Rule of Contraries. 


Definition, 


6 BY this are anſwered * ſeveral of thoſe queſtions, where of an un- 
| known number or quantity tis afſerted, that if (in reference to ſomt 
e the common operations of arithmetic) it be ordered in ſuch a manner, 

and what reſults in ſuch other manner, c. the laſt reſult will be equal 


to ſome certain number or quantity given.” | 


＋ Rule. 


& Take the 22 number, and <with it perform an operation juſt con- 
trary to that laſt mentioned in the queſtion, and with the reſult, another 
| | | | operatin 


Some examples may appear to belong to this rule, which cannot eaſily be 
ſolved by it, and they will in general be found of a kind, wherein what is to be 
added or ſubtracted is ſome number of times, or part of, the unknown number, or 
ſome other derived from it, in the courſe of the queſtion, When this is the caſe, 
recourſe muſt be had to Poſition, the article immediately following, 

+ The reaſon on a little examination will be very evident from the practice. 

This method of reverſing operations (with others ſuch like) is ſo very often ap- 
plicd in almoſt every mathematical enquiry, that the enforcing of it ought not 5 
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operation contrary to what was ſpoke of immediately before the laſt, and 
fo on, running from the latter end of the queſtion io the beginning; and 
when you have rewerſed every operation mentioned, the final reſult is the 
anſwer required, —Tis almoſt needleſs to repeat, that addition and ſub- 
traction, multiplication and diviſion, raiſing of powers and extractin 

roots, are reſpectiwely contrary operations, and mutually undo one another, 


Examples. 


1. A gentleman, having bought a houſe, and being diſpoſed to try 
the knowledge of his ſon in arithmetic, told him, that if the num- 
ber of pounds the houſe coſt, were divided by 8,---then the quo- 
tient multiplied by 50,---next the ſquare root taken of this product, 
and, laſtly, 10 added tothe reſult the ſum would be 60 pounds, 
What did the houſe coſt? | 


60 laſt reſult, 
10 ſubtracted, the contrary of being added. 


80 ſquared, the contrary of taking the root. 
50 


Flo) zs olo divided by 50, the contrary of being multiplied by it. 
50 multiplied by 8, the contrary of being divided by it. 
8 | | 


£-400 the anſwer, as is eaſy to prove. 


2. A lady being aſked her age, in order to avoid a direct reply 
to what is reckoned ſo impertinent a queſtion, anſwered, that if it 
was 3 wag by 3, and alſo 3 of the products multiplied by the 


ſame number, the ſquare root of 3 of the laſt reſult would be 4. 
Query her age? | 
Rr 2 4 ſquared 


be omitted, and, as the queſtions here collected (tho' not of much ſeeming utility) 


may perhaps furniſh ſome uſeful hints relative to this end, tis hoped they will not 
be thought altogether unworthy the reader's conſideration, and more eſpecially 
when he is told, that one of our writers of algebra has taken up above 50 pages 
in ſolving queſtions of this claſs, and to whom ſeveral of theſe belong, 
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4 ſquared, the contrary of the root mentioned. | 
4 


16 2 taken of this, the contrary of ;. 


3) 72 divided by 3, the contrary of being multiplied by it, 


24 f taken of this, the contrary of 3. 
7 | 


| —— 


2) 168 


3) 84 divided by 3, the contrary of being multiplied by it, 


23 the anſwer. 


Practical Queſtions. ; 
| CLass I. 
1. A general, upon taking a liſt of his army, found that, if from 


the ſquare root of the number of men it contained there were ſub- 
tracted 3196, and to this remainder added 2721, and from this 
reſult 1711 again ſubtracted, there would finally leave 99997814. 
Required the number of men in the army? Anſwer 1000 men. 

2. A merchant broke for ſo many pounds, that, if they were in 
the firſt place multiplied by 4; and the product next divided by 6; 
and then the ſquare root taken of the quotient, and laſtly the root 
made leſs by 60, there would remain 40. What was the ſum for 
which the merchant broke? Anſwer 15000!/, 

3. A running footman being out upon an errand was told, that, 
if he ſquared the diſtance he was to run---next multiplied the ſquare 
by 4---next divided the product by 40---next added 500 to the quo- 
tient next deducted 1400 from the ſum, and fnally extracted the 
ſquare root of the remainder, the reſult would be 19. How many 
miles was the footman to run; Anſwer 100 miles, 


CLass II. 
2 What number is that, to which, if you add Fr of 12, more 25 


of 27, and from the total, ſubtract 3 of 72, leſs 22 of 12, the remain- 
"Hex hall , 7 Anſwer 6423+ 


2. A 
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2. A gentleman returned a loſer from the gaming-tables; when 
ſome of his acquaintance laughing at him for his folly, aſced him 
how much he had loſt; to which he anſwered, If you in the firit 
place ſquare the number of pounds I have loſt---fecondly divide 
the reſult by 4---thirdly multiply the quotient by 10,---fourthly add 
3900 to the product fifthly extract the ſquare root of this ſum, and 
laſtly dedu& 80 from the root, the remainder will be equal to go. 
»Tis required from this to know what the gentleman loſt ? 


Anſwer 100/, 
CLass III. 


A merry young fellow, in a ſmall time, got the better of + of his 
fortune; by advice of his friends, he then gave 2200. for an Ex- 
empt's place in the guards; his profuſion continued ?till he had no 
more than 880 guineas left, which he found by computation was julſf 
Z of his money, after the commiſſion was bought: Pray what was 


his fortune? Anſwer 10450/. 
* POSITION. 


Definition, 


« f HIS is a method of diſcovering by ſuppoſed numbers true anſwers 
to queſtions, in which there do net appear to be ſufficient data, Qc. 


10 attempt the ſolution by the common direct rules, *Tis of two kinds cal- 
led ſingle and double as follows,” | 


I. Single 


* This rule has in ſeveral late arithmetical authors been omitted, becauſe, ſay 
they, all queſtions ſolvable by it, may be more ſpeedily, and -better anſwered by a 
common ſmattering of algebra. But this, tho' true, does not ſeem to be dealing 
fairly with their pupils, who may a great many of them perhaps never be acquaint- 
ed with that ſcience, and, if ſo, they would certainly thank their inſtructor for 
giving them ſomething, which might in a little degree ſupply. its place, and con- 
tribute in like manner to their amuſement, For the ſciences ſhould.be made in 
ſome ſort entertaining, or elſe very few will be tempted to purſue them; and this 
is tacitly agreed to by the practice of writers claſſed far above arithmeticians. 
Beſides this, to have dealr conſiſtently, other rules, that might have been better 
effected by algebra, ſhould have been omitted, and then Progreſſion (not to 
mention ſome other articles), as not very uſeful where it is taught, would have 
gone along with it. But it may be anſwered, that ſeveral of the particulars there 
laid down lead to what is very uſeful in the mathematics, and conſequently 
a hint of their nature can never be unſeaſonably thrown in. I agree to it, and 
would have this another reaſon for retaining Poſition, as it may be applied ſome- 
times to the ſolution of adfefed and exponential equations better than the method of 
ſeries, Several other approximations it is very uſeful in, and if great names, and 
great ſubjects, may raiſe it in the opinion of the learner, we ſhall obſerve to him, 
that no leſs a man than Dr. Gregory, in his aſtronomy, has apply d it in determining, 


by approximation, the trajectory of a comet, e. 


— A TREATISE * 
I, Single Paſition. 


Definition. 


% The rule here reſolves all thoſe queſtions, which give certain parts, 
um: of parts, and other reſults, or conditional circumſtances of unknown 
required members, which would bear to one another, and to thoſe un. 


Anown numbers they came from, a conſtant proportion, of what value or 
magnitude ſoever they were ſuppoſed.” 


* Ra. - 


& Aſſume a number at pleaſure (called the poſition) fer the unknown 
anſwer, and proceed with it according to the purport of the queſtion, and 
if the refult at the end be the ſame as that given in the ep. you have 

fallen apon the anſwer, and nothing farther is required; but if it does not 

agree with it (as will chiefly be the caſe) you may find from this falſe 
reſult, the true one, by ſaving, as the falſe reſult is to the poſition which 
gave it, ſo is the true reſult of the queſtion to the anſwer,” 


Examples, 


1. Three perſons A, B, and C upon enquiry diſcover, that A's 
age is double B's, and B's triple C's, and the ſum of their ages to be 
140 years: What was each perſon's age? | 


Suppoſe A's age =60 
Then B's = ©2 2230 
75 


And © = = 210 


Sum 100 


Hence 100: 60 :: 140: 9233 =84= A's age. 
| 5 
Then 34 =42= B's age. 
2 


And 22214 C's age. 
3 


Proof 140 
— 3: A 


® This wift be found to carry its own evidence along with it, from the peruſal | 


of a queſtion or two. 
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2. A merchant bought 30 yards of taffety, and forty yards of ſat- 
tin for 330 ſhillings, but every yard of fattin coſt twice as much as 
a yard of taffety, what did a yard of this laſt mentioned article coſt ? 


Suppoſe the taffety =4-, per yard; then a yard of ſattin =2 x 4= 
87. per yard. | 
Hence 30 K 45+40 x 85.=440s. the price of the whole. 
Therefore 440: 45 :: 330 : 332X4=35. the price of the ſattin. 
440 
Proof 3s X 30+ 65 X 40 3305. 


Practical Queſtions. 
CLass I. 


1. A gentleman bought a chaiſe, horſe, and harneſs for 60. the 
horſe came to twice the price of the harneſs, and the chaiſe to twice 
the price of the horſe and harneſs; what did he give for each? 

Anſwer Horſe C. 13-6-8; harneſs C. 6-13-4, and chaiſe 40l. 

2. A, B, and C, determining to buy together a certain quanti 
of timber, worth 36/. agree x In B ſhall pay 4 more than A, and 
x more than B; I demand how much C paid? Anſwer 181. 

3. Admit there are {.212-14-7 to be divided amongſt a captain, 
4 men and a boy; The captain to have a ſhare and a half, the men 
each a ſhare, and the boy + of a ſhare: What ought each perfon to 
have? Anſwer Each man J. 36-9-47, the captain G. 54-14-03, 
and the boy L.12-3-15. 


CLass II. 


1. Four merchants have a ſum of money to be divided among 
them, in ſuch manner, that the firſt ſhall have 4 of it; the ſecond ; 
the third +4; and the fourth the remainder which is 28/. what was 
the ſum ? | _ Anſwer 112/. 

2. Three men A, B, and C put in money together, and gained 
100. of which A took up a certain ſum, B took up twice as much 


as A, and C took up thrice as much as B; what did each take up a- 


part? Anſwer A L. 11-2-2 4, B. 22-4-54, C . 66-13-34. 
CLass III. | 


There is a ciſtern with three unequal cocks, containing 60 gallons 


of water; and if the greateſt cock be opened the ciſtern will be emp- 
ty. in one hour, if the ſecond cock be opened, it will be empty in two 
hours; if the third be open it will be empty in three hours. Now I 
demand in what time it will be empty, if all run together? 


Anſwer 32.727/&c. 


II. Double 
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* II. Double Poſition. 


Definition. 
Mis rule anſwers the + moſt part of thoſe queſtions, in which ar: 


given certain conditions or relations of unknown required numbers, ait, 
the final reſult of certain operations, Oc. which incluge ( along with what 
is above intimated) ſome fixed independent numbers alſo given, and which 
conſequently wwill not bear (as likewiſe any affected by them) a conſtant 
proportion to the unknown numbers of what value or magnitude ſoe ver 


they are ſuppojed.” 
Þ Rule. 


«© Make two ſuppoſitions, and proceed with them according to the tenor 
of the queſtion, as before. Then (incaſe you have not hit upon the anſwer 
7 chance) ſee how ' much the reſults of theſe aſſumed numbers (or poſi- 
tions) exceed, or fall ſhort of what they ſhould have been, and mark the 
differences with + or — accordingly for (what are called) errors. Next 
multiply the poſitions and errors alternately, i. e. the firſt poſition into the 
ſecond error, and the ſecond poſition into the firſt error, and if the errors 
are both alike, or are both diſtinguiſhed by the ſame ſign, divide the dif- 
ference of the products, by the difference of the errors, but if they are of 


different kinds, divide the ſum of the products by the ſum of the errors, 
and the quotient is the anſaver.” | 


Examples, 


1. An impertinent fellow, on aſking another man what money he 
had in his pocket, got this for anſwer; as much more, as I have, half 
as much more, with 75. 64, would juſt make 5/. pray what had he? 


Suppoſe 


If the reader ſhould not be able at the firſt to diſtinguiſh from the definitions 
to which rule queſtions of this nature belong, it will not be amiſs for him to 
know, that any queſtion which can be ſolved by the ſingle rule may alſo be 
anſwered by the double one. 

+ All queſtions, that appear to fall under this rule, cannot be ſolved by it, as 
will be found by experience, and thoſe that fail are generally in ſome part of them 
circumſtanced as follows. 1it. A given number is to be divided by the unknown 


(or ſuppoſed) number, or ſome part of it. 24. The number ſought, or ſome part. 


of it, is to be raiſed to ſome given power. zd. Some parts of the required num- 


ber are to be multiplied together, or, laſtly, ſome root of the number ſought or 


part of it, is to be extracted. To theſe obſervations we may add the following 
univerſal method of diſcovering when the rule will ſucceed, and when not, vis. 
Make three or more ſuppoſitions with equidifferent numbers, and if the errors be 
alſo equidifferent, the anſwer may be found by the rule, otherwiſe tis impoſſible 
as the queſtion ſtands. 

1 The demonſtration at the end of the article, 


Sup 
1005. 
Ag 
Jl 


OF ARITHMETIC. 313 


Suppoſe 1ſt, 23s, Then 23 x 2++ 75. Gd. gs. Hence (5. 
1005. —6552=35 + is the firſt error. 


Again, ſuppoſe 41s. Then 41 x 2+=+ 75, 6d, = 1105s, Hence 
119—100=10- is the ſecond error, | 


The parts concerned may now ſtand orderly thus 


iſt, poſition 23 41 2d. poſition, 
tit, error 35+ lo— 2d. error. 
We, 23X10+41 X35 


ODD = =375. the anſwer, 


Proof 37 * 24277 64.=100 ſhillings. 


2. zoells of lockram and canvas were ſold for 515. the canvas 


was rated at 184. per ell, and the lockram at 2s. how many ells of 
each ſort were there? 


Suppoſe 1ſt. 10 ells of canvas, then muſt 20—16=30 be the elle 
of lockram. | | 


= „% te . 
Hence 10K 16215 
20 * 2-0=40 8 
e + Conſequently 55—51=4+ is the firſt error. 

Amount 55 EE, 


Suppoſe again, 6 ells of canvas than muſt 30—-6=24. be the 
2 : Res 


O 


| | 8 any 
Hence 6x1-6= 9 | | 
24 X 2-0=48 | | E : 
: — > Conſequently 57--51=6+ is the 2d. error. 
Amount 57 | | J 


Ss Therefore 
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” 10 6 
ww _ * =18 the ells of canvas, | 


And 30—18=12 the ells of lockram. 


Therefore 


Proof 18 X 15, 64. Liz X25,=515. a 
| 4+ 6+ 


3. Three perſons diſcourſed thus of their age; quoth A I am 18 


years of age, quoth B I am as old as A and 2 C, then quoth C1 


am juſt as old you both ; required from this the ages of B and C? 


Suppoſe C's age 60. Then 5.4 18=48=B's age, but 18+48 
2 
=66, which ſhould have been 60, hence 66=60=6-+ is the firſt 


Error, 


Again, ſuppoſe C's age 70. Then 72+18=53=B's age ; but 
18+53=71, hence 71—70=1=— is the ſecond error. 


6X70—60X1 60 70 


Therefore Z 7 C's age. 


Conſequently =+ 18=54 B's age. 


Proof 18+ 54=72. 6+ 1— 


4. There is a certain fiſh, whoſe head is ꝙ inches longs and his 
tail 1s as long as his head and half his body, and his body is as 
long as both head and tail. The whole length of the fiſh is de- 
manded ? | 


1ſt. Suppoſe the body =40 inches, then © +g9=29= the length 
of the tail; but per queſtion 2g+9=38= the length of the body, 
hence 40—38=2-þ is the firſt error. 2 
2d. Suppoſe the body again =3o, then 322+9g=24= the tail, 
i f , 2 a 
but this gives 2449 = 33 for, the body. Hence 33 30=3— is the 


ſecond error. 


Therefore 
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X3+30X2 47 8 
, 49X3+30> 

fore — =36 the body. 

Therefor ry 3 y 

Conſequently 36+9+Z+9=72 is the anſwer. 


2+ 3— 


5. Three merchants, from three different fairs, meet together at 
an inn, where they reckon up their gains, and find them the ſum of 
780 crowns. Moreover, if you add the gain of the firſt, and ſecond 
together, and ſubtract the gain of the third from the ſum, there re- 
mains the gain of the firſt + 82 crowns; but if you add the gain of 
the ſecond and third, and from the ſum ſubtract the gain of the firſt, 
on remains the gain of the third —43 crowns: What was the gain 
of each? 


Suppoſe the gain of the third 300 crowns ; then 780—300=480 
= the ſum of t yu of the firſt and ſecond: I herefore 480 - 300 
180 is the gain of the firſt +82 crowns, hence 1 80—82=9g$= the 
gain of the firſt: Hence alſo 480-98 = 382 = the gain of the ſecond. 
But per queſtion 382+ 300-98 2 584 = the gain of the third —43. 
therefore 584 +43=627 is the gain of the third, conſequently 627 — 
300=327 + is the firſt error. | 


Again ſuppoſe the third =209 crowns. Then 780—200=380= 
the fm of the firſt +82 crowns, hence 380 82 2 298 the gain 
of the firſt, Likewiſe 580-298 2282 = the gain of the ſecond. 
But (per queſtion) 282 + 200—298=184. is the gain of the third 
— 4.3, hence 184 +43=227 is the gain of the third therefore 227 — 
200=27 ＋ is the ſecond error, 


Hence Tho Rr In 191 the 3d. =” ma 
27 —2 | | 
man's ſhare, ſrom which in the ſame manner 
as above the firſt and ſecond man's ſhare 
will be found to be 316, and 273 reſpec- 
ctively. | 


327 + 27 


6. Hiero king of Sicily, kaving ordered a crown of pure gold to be 
made, ſuſpected on its completion, that the workman had adul- 
terated it with filver, and accordingly appointed Archimedes to diſ- 
cover the fraud, if poſſible. After revolving ſeveral methods in his 
mind, it occurred to him, that in bathing. Sc. as much water is diſ- 
placed by the immerſion of the body, as is equal to it in magnitude; 
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and that filver being a lighter metal than gold, the ſame weight of 
it muſt exclude a greater quantity of water. He therefore got two 
pieces of theſe metals, each of the ſame-weight with the crown, and 
on putting all three into a veſſel full of water, found the quantities 
diſplaced reſpectively, and from thence the preciſe quantities of 
gold and filver, that were mixed in the crown. Now Vitruvius, 
who writes this hiſtory, does not mention the particulars of the pro- 
ceſs; but ſuppoſing the crown, and other maſſes to weigh each $0 
ounces, and that when they were put into water, the gold expelled 
7 cubic inches of water, the crown 8,04, and the ſilver 12.2: Tis 
required from this to aſcertain, how much filver the workman had 
foĩſted into the compoſition ? | ; 


Firſt, ſuppoſe 300z. of ſilver; then there muſt be 500z. of gold. 


Hence 80: 12.2 :: 30 : 4.575 inches the filver would exclude. 
and 80: 7 :: 50: 4.375 inches the gold would exclude. 


8.95 inches the mixture would exclude, 


Therefore 8.95 -—8.04=.91+ is the firſt error. 


Again, ſuppoſe 200x. of ſilver, then there muſt be GO. of gold, 


Hence 80 : 12,2 :: 20: 3-05 inches the filver would diſplace. 
and 80: 7 :: 60: 5.25 inches the gold would diſplace. 


8-3 inches the mixture would diſplace, 


Therefore 8.3—-8.04=.26+ is the ſecond error. 


F - 8 „ 30 : 20 
—— — of ſilver. 
; -91—.26 


Conſequently the quantity of gold was 640z. 
the truth of all which may be eaſily proved 
As above. | 


| Scholium. : 
Some queſtions, which; according to what has been obſerved, are 


exceptionable in theſe rules, may be changed to others, or reduced 
| | to 
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to different conſiderations, which then fall within their limits; an 
inſtance or two of this, with a hint relating to extending them far 
ther, may be as follows. | | 


In the firſt example of the rule juſt illuſtrated, where tis ſaid © ag 
much money as a certain ſum, and half as much, with 7s. 64. will 
make 1005.” by reaſon of the fixed part 7s, 64, double poſition is 
uſed, but if we take gzs. 64. the difference between 1005s. and 75. 64. 
and conſider the queſtion to bs as much and half as much as acer- 
tain ſum makes 925. 64.” it may be anſwered by the ſingle rule. 
For tis evident, that 7s. 6d. added to the reſult of the queſtion, con- 
ſidered as above, will be the anſwer required. Alſo in this queſtion, 
The ſquare of a perſon's age increaſed by its 3, and then leflened b 
J gives 891,” by reaſon of the ſecond 8 mentioned, it cannot be 
anſwered by the rule as it ſtands, but if ſtated thus, A certain num- 
ber encreaſed by ; and then leſſened by 4 gives 891,” *tis evident 
the ſquare root of the anſwer to this (1. e. 729) muſt be the a 
required (i. e. .27). Again in this example “ 4 of an old man's 
age multiplied by 3 of it gives a product equal to 1080” the rule 
will fail by what was obſerved in the notes, but (as the products of 
theſe parts are to one another, as the ſquare of the unknown num- 
ber of what value or magnitude ſoever it is ſuppoſed, as is well 
known to geometricians) we may find the anſwer (60) if after the 
errors are found, as uſual, we ſquare the poſitions, and work with theſe 
ſquares in their ſtead, and extract the ſquare root of what reſults. 
And in general we may obſerve (with Mr. Welſſi), that when parts of 
an unknown number are given to be multiplied together (or powers 
raiſed of it or ſome part) and the reſult is a fixed number, the an- 
ſwer may be found in the ſame manner, as above, if the index of the 
power and root there mentioned be taken equal to the number of 
factors concerned. 


We mentioned in the note page 309, that this rule was very uſe- 
ful in approximating to ſome anſwers, which were exceeding difficult 
to come at by any other means; and here we ſhall juſt deliver the 
method, as tis eaſy enough to underſtand and apply it, without for- 
mal illuſtration. * In any enquiry, where tis poſſible to prove any 
anſwer to be right, when diſcovered, ** make two poſitions, as near 
the truth as you are able to gueſs, and from them deduce an an- 


ſwer, as directed in the rule: Then take the nearer of the two laſt. 


oſitions, and the reſult above gained, as two other poſitions, and in 
ike manner from them deduce another anſwer; Proceed thus, till 
the anſwer is as accurate, as you would have it, remembring, that at 
_ operation it will ſenſibly approximate nearer and nearer the 
truth. | 


Practical 


* See an inſtance of this kind in H'/'s arithmetic, page 343. 
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Pradtical Queſtions. 


Ci Ass I. 


i. Two perſons diſcourſing of their revenues, ſays A, if B would 
yield him a poſt he has of 251. a year, their revenues would be equal: 
Says B, if A would give him a place, he holds of 22/. per annum, 
the revenue of B would be double that of A. Quere their revenues? 

Anſwer A's is 116/. and B's 166“. 


2. A labourer had 576 pence for threſhing 60 quarters of corn 
(viz.) wheat and barley; for the wheat he had 12 pence per quar er, 
and for the barley he had 6 pence. Required, from this, how man 
quarters of each he threſhed? Anſwer 36 of wheat, and 24 of barley, 

3. A, B, and C would divide 100/ among them, ſo as that B 
may have 3/. more than A; and C 4/. more than B: How much 
mult each man have? | Anſwer A zol. B 331. and C 37/. 


4. A hogſhead filled with two ſorts of wine, the one at 6s. and the 
other at 5s, per gallon, came to Z. 16-14. Required how much of 
each ſort was put in? Aniwer 19 al. at 6s. and 44 at 55. 


5. A man lying at the point of death, left to his three ſons all his 
eſtate in money; vix to F, + wanting gol. to G, , and to H the 
reſt, which was 101. leſs than the ſhare of G; I demand the ſum left, 
and each man's part? Anſwer, ſum left 360/. whereof F had 


6. One man ſaid to another, I think you had this year 2000 
lambs: So I had, replied he, but what with paying the tithe of 
them, and their ſeveral loſſes, they are much abated: For at one 
time I loſt half as many as I have now, at another time , and another 
time à as many: The queſtion is, how many had he left? 


CLass II. 


„ gentleman diſtributing money among ſome poor people 


found he wanted 10s. to be able to give 5s. to each, therefore he 


gives each 4s. only, and finds that he has 5s. left? Required, the 


number of ſhillings and poor people? 
a : , Anfwer 65s. and 15 poor people. 
2. A merchant buying cloth finds, that if he takes 12 pieces, he 


ſhall want 421. to pay for them; but if takes g pieces, then he will 
have 84/. too tk How much money did # carry with him to 
the market, how much did a piece coſt, and what number did he 
buy, ſuppoſing he laid out what he had? Anſwer He had 462/. 


which will pay ſor 11 pieces at 42/. per piece? 


3. A 


Anſwer 864, 
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3. A beam 3 in the water + in the mud, and 10 feet above the 
the ſurface. I demand the length of ſuch a beam? 


Anſwer 215 feet. 


4. Two merchants A and B, go partners in a certain adventure; 


and ſuch is each man's ſhare, that if to the ſum of them you add 160/. 
the whole will be double A's ſhare; but if from the difference of their 
ſhares be taken away 60/. the remainder will be half of B's ſhare. 
Required what each man advanced? Anſwer A 360. B 200l. 


5. A gentleman 1 a cloak of a ſaleſman, which coſt C. 3-10, 


and defiring to know what the ſaleſman gained by it, he anſwered 2 
of what it coſt him: Pray what was that? Anſwer 50s. 


CLass III. 


1. A gentleman ka an orchard of fruit trees, one half of the trees | 


bearing apples, one fourth pears, one ſixth plumbs, and 50 of them 
bearing cherries; how many fruit trees in all grow in the ſaid gar- 


den? Anſwer 600. 


2. A goldſmith hath three ſilver cups with a ſuperb cover of 18 
ounces, and the ſecond cup weighs half as much as the firſt, and 
third cups. Now if the cover be put upon the firſt cup, it weighs 
as much as all the three cups, and if joined to the ſecond, its weight 
will be double the third added to the firſt. But if it be placed upon 
the third cup, it weighs twice as much as both the firſt and ſecond: 
Required from this the weight of each cup ? 


Anſwer the 1. 6, the 2d. 8. and the 3d. 10 ounces. 


3. Three merchants put into ſtock each an unknown ſum; but 
this is known; that what the firſt put in added to half what the 
other two put in, makes 17/. what the ſecond put in added to the 
third part of what the two others put in, makes alſo 17/. and what the 


third put in added to the £4 of the other two, makes alſo 17/, How 
much did each of them put in? | | 


Anſwer the iſt. 5, the 2d. 11, and the 3d. 13. 


4. There are 27001. to be divided amongſt three perſons A, B, 
and C, in ſuch proportion, that if from twice the ſhare of B you ſub- 
tract 3 of itſelf, the remainder will be equal to the ſhare of A, and 
3 of 2 of the ſhare of A, be ſubtracted from the ſum of A, and B's 

are, the remainder will be equal to C's ſhare, Now I demand 
each perſon's ſhare of the ſaid gain? e 

EY Anſwer A*s ſhare 8100. B's fs 607-10, and C's 1282-10. 
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too little, gives the anſwer.” 
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A demonſtration of the rule of double poſton. 


In order to this we muſt firſt ſhew the truth of the other followin 
rele, from which ours is drawn, and in which form it is delivere 


in ſeveral authors (wviz.) 


4 As the difference of the errors, if alike, or ſum, if unlike, 
Is to the difference of the poſitions; 8 
So is either error, to a fourth number; which added to, or ſub- 


trafted from, the ſuppoſition it came from, juſt as it was too big, or 


* 


As the poſitions may be both too little, or both too big, or one 
too little and the other too big, the demonſtration reſolves itfelf into 
the three following caſes. ; 


CASE t. 
When both the poſitions are too little. 


In what is here delivered we will confine ourſelves to example i, 


where tis ſaid; ** As much more money as a certain ſum, half as 
much more, with 75. 64. will juſt make 100s. Quere this certain 
unknown ſum ??? | e RK, 


As quantities of any kind may be repreſented by lines, in Fig. VIII. 


let ac the money req „ mg—100s, given, and ma=7.55. 


(of 75. 69.) fixt. Alſo let ab (33) and de (35) be the two poſitions, 


th ſhort of the truth (or ac). Call bc, F (what the two poſitions 
are ſhort of the truth) errors At ions, and let ig, kg be the com- 
mon errors of the reſults reſpectively (found as per the rule, i. e. the re- 
fult from the poſition 26 (33) reaches from n to i, and that of de (35) 
from m to ). Farther as mz is a given fixt quantity, it may 


'Ednceived- omitted, and to Have no other effect in the queſtion, 
than to leſſen the line g, of 1008. and to leave the queſtion in this 


form; * As much more money as a certain ſum, and half as much 


more makes (100—7.5=) 92.5. (or g): Quere the unknown ſum 


of money. This. conceived, tis evident, that whatever pro- 


pm the poſitions a+.(23), Je. (35), and the errors of the poſitions 
N 


), (2) bear to one another reſpectively, the ſame ortion 
muſt the 2 2 of the poſitions u 92.5 21 (87.5) 7 the errors 
of the reſult ig (10), Ig (5) bear alſo to one another; as the latter 
are ftill ſome times, parts of a time, or times, Ic. of the former, accord- 

to the nature of the queſtion, i. e. (inſtancing in the errors of the 


in 
pofitions and reſults, as all is effected among them) *tis as bc (= 
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kf : ef (2) :: ig (10) : hg (5). Again it muſt be, alſo, as 1 (5): 
1 (2) :: kg (5) : % (2) OR :: g (10) : be (4). But 24 (15) is 
the difference of the errors of the reſults, æe {2) the dinerence of the 
poſitions, kg (5) and g (io) the two errors commonly io called, and 
ef (2), 6c (4) what the two poſitions are ſhort of the truth Hence 
as the proportion thus gained, agrees with the rule above given, tis 
ſhewn to be right; and the reader may farther obſerve. that the reaſon 
of having two poſitions is to get the fixt line & (2, or their difference) 
in order to have ſomething certain to refer to from the proportional 
part ki (5, or the difference of the errors of the reſults) in a ſtatin 
intended to diſcover the errors of the poſitions ef, bc, wanted, &c. 


Thus we have made the reaſon of one caſe of a common rule for 
working double poſition, pretty evident to the arithmetician; and 
tho* what follows, is the ſort of reaſoning uſed by algebraiſts, yet tis 
ſo eaſy an inſtance, that there cannot be much difficulty in con- 
ceiving it alſo, 


From the above demonſtrated rule in the form of a proportion to 
gain ours. | 


Take the characters at the ends of the adjoining croſs for the po- 
ſitions and errors, as they ſtand (y being bigger than +) and then 


work the above ſtating in ſymbols, ſaying as 
_ x | 
m—n :; y—x :: n (one of the errors): en 4 
7 | n —11 


AXI—=ZXZ= (per the rule) what is to be ad- 
1 

ded to the poſition x for the anſwer. Hence 

242 Xy—mXx : 

Bl n — ; 

expreſſion is a mixt number (x being the whole number, and the 

other part the fraction) which if we reduce ſymbolically into 


is the anſwer. Now the above * - 


an improper fraction will ſtand thus ... 2 


2— 1 


er hat in the numerator of this expreſſion 
Th mm 74 7 5 

we find X & pointed out by the ſigns to be both added and ſub- 

tracted; hence theſe terms deſtroy one another, and all that remain 


ae. Which equivalent expreſſion to the above for the 


mn | 
anſwer, put into words as imported by the letters and ſigns, agrees 
exactly with the rule page 312. Hence tis ſhewn alſo to be right. 


Tt CASE 


2 


Thus (y being the bigger poſition) »—m : — :: *: 


ſion agreeing with our rule, Sc. m_ 
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CASE 5. 
When both poſitions are too big. 


Let ac Fig. IX. = the money required mg =100s. mn= . g.. 


ad (45) and de (53) be the two poſitions both too big. Then will 


cb (Ai) and fe be the errors of the poſitions, and gr (20) gh (40) 
the errors of the reſults, which lines, for reaſons fimilar to the above, 
are reſpectively proportionable to one another. Hence it will be 
as i (20) : 4e (8) :: g (40) : fe (16) OR :: gi (20) : cb (8). 
Therefore as the lineal portions referred to by the letters in the a- 
bove proportion are denominated agreeable to the words in the rule, 
it is ſhewn to be right. | 


Ours is drawn from it juſt as before, 


— —-¼- —— 
Hl 


= what is to be taken from x. Hence PL, Arad 


. 3 a ; H— 
is the anſwer, which reduced to an improper frac- 


bene, zr Ty 
| H—M NF 
an expreſſion agreeing with the rule, &c. 
CASE 3. 


When one poſition is too little and the other too big. 


Let ac Fig. X. = the anſwer required, mg=100s. mn=7.57. 
eb (23) be the firſt poſition, and too little, de (53) the other, and 
too big, 4 (be,) and ſe the errors of the poſitions, and ge (10), 
gk (40) the errors of the reſult of a contrary kind. Then in like 
manner, as was ſhewn above, this proportion is eaſily derived, as 
1 (50) : e (20) :: gh (40) : fe (16), and :: gi (10) : be (4=4f): 
[Fe being here what the bigger poſition is too much and bc what the 
other is too little}. Hence as the terms of the above proportion 
agree with the rule its truth is manifeſt in this caſe, &c, 


Ours is thus derived. 
By the proportion (x being too little and y too x | 


— . Hence & 
mA 


big), as : O : 
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Tho? the above rule is demonſtrated only for one example, and 


there are a great variety of forms of queſtions beſides it, yet if the 


errors of the poſitions and reſults be proportionable, as above ex- 
plained, this reaſoning muſt extend itſelf equally to any other ſo cir- 
cumſtanced; but if not, it appears alſo that the rule cannot be ap- 
plied. Now that the exceptions mentioned in the note, page 312, 
are of a ſort which will not agree with this particular, every one a 
little acquainted with geometry will conceive; which hint is all the 
fatisfaQtion, that can properly be here given with regard to the rea- 
ſons for pointing them out. | 


Intereſt by Decimals. 


Simple Intereſt, 


TTAVING already defined the terms, page 153, we ſhall enter 
| immediately upon the uſual problems, as follows, 


Problem T. 
& Principal, vath and time given to find the amount.” 
* Rule, 
« Find the intereſt of one pound for a year at the given rate, called 
4 | | Tt2- * the 


4 

The reaſon is evident; for the intereſt of 1/. for 1 year (or the ratio of the rate) 
multiplied by the time given, muſt be the intereſt of one pound for that time, to 
which adding 1/. we have the amount of 1/. for the rate and time propoſed; con- 
ſequently, their ſum multiplied by the principal mentioned in the queſtion muſt 
give the amount required, 

If the intereſt be only wanted, tis evident, that it may be found by multiplying 
the ratio of the rate by the time, and that product by the principal. Thus in the 
above example 4.5 X.05 K 264. 5 2 75. 2625 . 57-5-3 is the intereſt, | 


Tho' by the above rule the intereſt of any ſum may be found for a propoſed num- i 


der of days, yet as they are ſomething tedious to reduce to the decimal of a year in 


order to ſuit the rule, the following method is ſometimes uſed in this caſe in its 


ſtead. In a little table, as below, is put flown the intereit of 11. for one day at 


the uſual- rates; and then the tabular number agreeing with the propoſed rate, the 


2 of days, and principal multiplied together continually muſt be the intereſt 
fought, 


K. per C. ee. | 

| 242 0 849 4 ooo 10959 
| 3 I. o 22s 4 |.o0012329 
1 342 l. oooo9 589 5 {f.00013696 


Fo 
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® the ratio of the rate: Then to the product of the ratio of the rate mul. 
tiplied by the time, add unity; that ſum multiplied by the prineipal giver 
the amount. 


Examples. 


1. What 1s the amount of C. 254-10, for 44 years at 5 per cent 
per annum ? 


100. 5 ::1 : .05 the ratio of the rate. 


Then 4.5 X 05 +1 X254-5=311.7625=Z.311-15-3 the anſwer, 


2. What will . 280-10 amount to in 3 years and 148 days at 5 
per cent per annum? Anſwer L. 328-5-27, 


Problem II. 


« The amount, rate, and time given to find the principal.” 


+ Rule. 


«© To the ratio of the rate multiplied by the time, add unity; divide 
the amount by the reſult, and the quotient is the principal.” 


Examples, 


1. What principal put to intereſt will amount to C. 31 1-15-3 in 
4x years at 5 per cent per annum? 7 
1000. 


Thus, Required the intereſt of C. 25-10 for 250 days at 4 per cent per an- 
num? Intereſt for 1 day by the table is . 0012329. Hence, 00012329 & 2 5 


* 25.522 · 8591 153. 31d. © #4 


mts for 1 dey are ently hi 365 : . 025 :: x : . 0006849 59; 
found from the ratios of the rates. f thus J 965: ,0z :: 1. o0008220 . 


* The ratios of the rates may be eaſily known by inſpection, from attending to 

a few inſtances: Thus 6, 5, 5, 4, 4, 3+ Fc. per cent, give .06, .055, 05» 
045, . 04, . 035 Fc. for correſponding ratios of rates. 

I The reaſon is manifeſt from the laſt, For as per it, the amount is the pro- 

duct of the factor 4.5 x .05 + 1, into the principal, ſo' tis plain that the given a- 

amount divided by 4.5 5 T 1, or one factor, muſt give the other or principal 


ſought. It will readily occur, that this problem is the ſame, as the rule of diſ-· 
count, page 161. | 


2. 


7 ye 
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100d. : 5 :: 1: .05 the ratio of the rate. 


311.7625 


"Then 4.5 X. 5 Fl 


S254. . 254-10 the anſwer, 


2. What principal put to intereſt will amount to J. 367-13-54 in 


7 years at 42 per cent per annum? Anſwer L. 279-12. 


Problem III. 
Principal, time, and amount given to find the rate.” 


* Rule. 


& From the amount fultra? the principal, the remainder divided by 
the product of the principal and time gives the ratio of the rate (from 
which the rate is eaſily found by inſpection, or an obvious flating ).” 


Examples. 


1. At what rate per cent will C. 254-10, amount to C. 31 I-15-3 
in 42 years? 


1 the ratio of the rate. (Hence I. : NO 
254-5 X4+5 


100: 5 is the rate required). 


2. At what rate per cent will C. 325-17 amount to . 38 5-4-5 
in 5 years? „„ Anſwer 34. 


Problem IV. 


e Principal, amount, and rate given to find the time.” 
| + Rule. 
* Taking the principal from the amount leaves the intereſt, and as it is equal 


(per obſervation in the note problem I.) to the product of the ratio of the rate, 
time, and principal, multiplied continually (i. e. 254. 5 X4+5 X +05) tis plain, that 


dividing the remainder juſt mentioned, or intereſt, by the product of two of the 
faQors (i. e. 254-5 & 4. 5) principal and time, muſt quote (.05) the ratio of the rate, 


the other factor or anſwer required. 


C 


* Rule. 


« The difference of the amount and principal, divided by the product o 
rhe principal and rate, gives the time,” : produtt of 


Examples. 


1. In what time will C. 254-10 amount to £+311-15-3 at 5 per 
cent per annum ? : 


311.7625—254.5 
254.5 x. oy 


=4-5 years the anſwer, 


2. In what time will £.926-12 amount to C. 1130-9- of at 4 per 
cent per annum? Anſwer 5 years, 


Problem V. 

1% To calculate the amount of an annuity in arrears as ſimple intereſt.“ 
Definition. 

* A annuity is a ſum of money payable (upon ſome account) every 


year for à certain number of jears, or for ever, and it is ſaid to be in 
arrears, when the debtor keeps it in his hands, for a time agreed on, 

ewith intent to pay the whole at laſt with intereſt 15 every year, after it 
falls due: The total of the ſeveral years, with the intereſt due, is called 
the amount of the annuity forborn from that time.” 


Þ Rule. 


26 the ſum of the natural ſeries of numbers 1, 2, 3, c. 
taken to the number of years leſi one, into one year*s intereſt of the an- 
nuity ( found as mentioned in noie to us I. by multiplying the ratio of 

the rate into the annuity) for the whole intereſt due up n the an- 
nuity, and to what reſulis add the product of the annuity and time (or 
_ «whole annuities ] for the amount required.” | 


Examples. 


The difference of the amount and principal being the intereſt, as mentioned 
Kft, and chat equal to the product of the principal, rate, and time, tis 
if that intereft be divided by the product of the principal and rate, the quo- 
tient be the time, which is what the rule directs. ; 

+ "Ti pretty evident, that whatever be the time of forhearance, the firſt pay- 
b d will continue at intereſt one year leſs than that time; the ſecond pay- 


ment, 


inter 
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Examples. 


1. If a ſalary of £.75-10 is forborn 6 years, at 5 per cent, what 
would it amount to? | ; 


(1.) 1+24+3+4+5=15 the ſum of the ſeries. 
| (2.) 75-5 X. 5 23.775 one years intereſt of the annuity. 
Hence (3) 3.775X15+75-5X6= 509.625 = £.509-12-6 the an- 


ſwer required. 


2. If 2501. yearly penſion be forborn 7 years, what will it amount 
to in that time at 4 per cent? | Anſwer 1960l. 


3. There is a houſe to be let upon a leaſe for 5 years at £.60-19 
per annum; what would be the amount for the whole time at 44 per 


cent? Anſwer {. 329- 14-6. 
Problem VI. 


Principal, rate, and time given to find the amount at compound 


intere/t.”” 


What compound intereſt is has been already defined, page 159. 
Keule. 


% Raiſe the amount of 11, for one year at the rate given (eallad the 
ratio of the amount) to a power whoſe index is equal io the time ( for the 
amount of 11. for the time given) and multiply it by the given prinsipal, 


for the amount required.” 


— 


Examples o 


3 


ment, two years leſs; the third three years, &c. till the laſt, upon which there is 
no intereſt due. Hence the annuity is at intereſt for the ſum of theſe timgs, r, 
2, 3, Sc. to the number of years, leſs one. Conſequently the ſum af a ſeries thus 
circumſtanced, multiplied by one years intereſt, muſt be the intereſt due from firſt 
to laſt, and this with the whole annuities or one yearly income, multiplied by the 
time of forbearance, muſt be the amount. 

If the annuity be due half yearly or quarterly, tis evident that, if we loak up- 
on the number of years, or quarters, in the given time, as complete years, and 
take & and + of the above mentioned ratios of the rates, for new. ratios of the 
rates reſpectively, theſe caſes may alſo be anſwered by the rule juſt demonſtrated. 

This will ſoon be pretty evident: For it muſt always hold, that as any princi- 
pal is to its amount, ſo is any other principal to its amount, c. Hence (in ex- 
ample 1ſt.) as 1P : 1.05 a :: 1.05 (the ſecond years principal): 2.05 & 1.05, the 
ſecond years amount. Again 1P : 1.054 :: 1.05 X 1.05 (the ſecond years prin- 


cipal) : 2.05 X 1,05 X 1.05 the third years amount, &c, Now as the firſt number” 
| m 


gray < 
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Examples. 


1. What will 8 36-10 amount to in 6 years at 5 per cent com- 
pound intereſt ? SH 


Firſt the amount of 11. for one year at 5 per cent is =1.05 (i. e. 
100l.: 105 :: 1: 1.05). Hence 1.95]* X36.5=1.34009 x 36.5 = 
48.9132 C. 48-18-3 the anſwer, | 


2. What 


in theſe ſtatings is ſtill an unit, and the factors in each anſwer all alike, tis plain, 
that the amount of 17. at the end of any time, is only a power of the firſt years a- 
mount of 11. (or ratio of the amount) whoſe index is equal to the number of years: 
Conſequently this multiplied by any number of pounds principal (as 36. 5/.) muct 
be the amount of it for the ſame time. 

As the continual multiplying of the ratio of the amount by itſelf will, where 
the number of years is large, be very troubleſome, it appears, that powers of theſe 
ratios of amounts, at different rates, carried on to a certain extent of years, and 
diſpoſed in tables, would be very uſeful (if proved to be correct), as then © the 
tabular number againſt any year, multiplied by any given principal, would be its 
amount at once for that rate and time.” This would be one of the many tables 
calculated for theſe affairs to be found in treatiſes of this ſubjeR, and the follow - 
ing ſpecimen, carried on to 15 years, may not be without its uſe in this place, as 
the above problem is one pretty frequently wanted. The rule for its uſe is 
judged too obvious to need illuſtration. 


A table of the amount of 1/7. at compound intereſt, for the years, and at the 
rates therein ſpecified. 


7 
1 
2 
Z 


4x per cent 5 per cent, 


3 per cent, 4 per cent. 


Ws 1.03000 1.03500 1,04000 1,04500 | 1,05000 
2 1,6090 | 1.07123 1,08 160 1,9203 1, 102 50 
3 | 1,09273 1,10872 1,12486 1,74117 1,15763 
4 I,12551 1,14752 1,16936 | 1,19252 1,21550 
$ | 1,15927 1, 18759 | 1,21665 | 1,24618 | 1,27628 
13 

6 1, 19405 1,22926 | 1, 26532 1, 30226 1, 34010 
7 1,22987 1,27228 1,31593 1, 36086 1, 407 10 
1, 26677 1,31681 1,36857 1,42210 | 1,47746 
9 | 1,309477 |} 1,36290 | 1,42331 | 1,48610 | 1,55133 
10 | 1,34392 | 1,41060 1,48024. | 1,5 5297 1, 62899 


It 1,38423 | 1,45997 | 1,53945 | e 1.71034 
12 148875 1,6561107 1,60103 1,6958 179586 
1, 56396 1,66 507 1,77220 1,88 56 

33 $2.39 5 | 505 
14 | 151259 | 1,61870 | 1,73168 | voz 1,9799 
5797 7,6735 7,80c94 | 1,93520 2,07893 
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2. What will £.210-7-6 amount to in 3 years, at 5 per cent per 
annum ? x Anſwer J. 243-10-87, 


3. What will 450/. amount to in 5 years at 4 per cent per annum? 


Anſwer C. 5479-10. 


Scholium. 


The four firſt problems ſolve all queſtions that relate to ſimple 
intereſt, but the two laſt are ſelected out of a great number, that 
might be propoſed relating to annuities, leaſes in reverſion, purchaſing 
10 freehold eſtaes, Ic. For the ſubject of intereſt (taking in the ſpecu- 
ative part as well as the uſetul) is very extenſive, and many of its 
enquiries are exceeding difficut to anſwer by pure arithmetic. 
Therefore having juſt ſhewn the uſe of decimals in a few ſerviceable 
and common problems, we thail take leave of the ſutject, by recom- 
mending thole who mav find it neceſſary to be farther acquainted 
with this branch of arithmetic to thoſe treatiſes profeſſedly intend- 
ed to illuſtrate it, obſerving that in them (befides the theory and 
other ſuperior methods of calculation, as by logarithms, Fc.) are 
commonly delivered tables with their uſe, ſo contrived as to render 
the buſineſs very eaſy and expeditious. And as there 1s always a 
hazard of miſtakes being made in any table containing a large num- 
ber of figures (as ſeveral of theſe do) it farther behoves the practi- 
tioner to make himſelf ſo far acquainted with the theory, and method 
of conſtructing them, as to be able of himſelf to examine their truth, 
&c. before he relies on them in calculation. And as all this would 
take up too much room in a treatiſe of this kind, and the particulars 
omitted are not frequently wanted, we conclude that what is laid 


down above is as much, as could be conſiſtently here expected. 


The Nature and Algorithm 


OF 


RATIOS. 


TN the mathematics, when applied to philoſophical problems, or 


to the diſcovery of certain properties of nature, Wc. its enqui- 
ries are generally conducted by, and end in, expreſſions, which in- 


dicate a particular immutable relation (or varie as *tis moſtly termed). 
of ſome one thing to another concerned in the proceſs. And as ſuch - 


attainments as theſe, are perhaps the molt uſeful, and ſtriking ends 
of this kind of learning, the following ſketch of what relates to a 
| | | WY: - practical 
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ractical management of the above intimated expreſſions, 6c, mutt 
well worth the peruſal of the ſtudent, before he enters upon more 
learned diſcuſſions of things of this nature. 


— 
* 


Notation, &c. of Ratios. 


Definitions, 


cc ATIO is the mutual relation two numbers (or other homs- 
geneous quantities) are in with reſpect to magnitude. 


Antecedent (as has been already taught) is the number compared in 
the ratio, and that to which it is compared is called the conſequent; and 
this compariſen is intimated by two points : ). Thus the ratio of 2 to 5 
ig wrote 2: 5, the ratio of 7 10 3 is wrote : 3, Sc, 2 and 7 being an- 
tecedents, and 5 and 3 conjequents. | 


Again, as ratio relates to the magnitude of the numbers compared, or 
what part of atime, or how often the antecedent contains the conſequent, 
this relation may always be diſcovered by dividing the antecedent by the 
conſequent. Thus 2: 5 may be wrote I, and 7 : 3, I, Cc. which method 
of expreſſing ratios is followed by many authors; and to make the whole 


as intelligible as poſſible, wwe have carried on both notations together in 


net places of what falloavs, 
Farther, afier ran av applied, as the tauo firſt terms of a propor- 


tion, in order to alter another given number in the ſame ratio (or to find a 
fourth proportional) they muy be conſidered of two kinds, as having two 
different eſfects, i. e. ratios of increaſe and ratios of decreaſe. And it 
appears from this diſtinction, that when the antecedent is greater than the 
con/equent, à ratio of decreaſe is implied; but when it is 755 there is in- 
timatea a ratio of encreaſe; and it will be found hereafter in their com- 


poſetion, 


* We might have taken the quotient of the conſequent by the antecedent for 
the ratio (as in C. P. page 296), it being indifferent whether way be uſed, as to 
the ends propoſed, on a right conſideration. Thus 2: 5, 7: 3 Sc. might be 
wrote 2, 4; and then as the above method denotes a ratio of the antecedents 
containing the conſequent, ſo in this, tis to be underſtood a ratio of the antecedents 
being contained in the conſequent. : f . 

To this obſervation we ſhall add, that the fractional expreſſions ariſing from the 
above two methods are often called reciprocals of one another, by which is under- 
ſtood, that the value of the one is as much below unity as the other is above it. 


Thus & and + are reciprocal fractions; for per the rule of three, we have 5 * 


I::1:+, Sc. Hence the terms of any fraction (Es) inverted gives (F) its 
reciprocal, | ; | ; 
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poſition, that theſe two kinds will counteract one anothor, like the debtor 
and creditor fides of a ſhop-book. 


* From what has been ſaid of ratios it appears, that they may be com- 
pared one to another, as to magnitude, and the ſtandard is ſaid to be this; 
« That ratio is greater, equal to, and leſs than another, whoſe antecedent 
hath a greater, an equal, or a less proportion to its conſequent, than the 
other antecedent hath to its conſequent.” Thus 7 : 5 is a greater ratio 
tian 7: 6, becauſe 7 in compariſon of 5 has more magnitude (or hath a 
greater proportion to 5 ) than in compariſon with 6; and 5: 7 is a leſs 
ratio than 5: 6, as 5 compared with 7 has leſs magnitude, than when 
compared with 6.---When the antecedents (or conjequents) thus compared 
are not alike, they may be one eafily reduced to the value of the other by 
the rule of three, which is tos obwious to need illuſtration, | | 


Now with regard to the frational method of expreſſing ratios, it will 
be found, that one ratio is greater, equal to, or leſs than another, accord. 
ing as the fraction expreſſing the firſt is greater, equal to, or leſs than the 
fraction expreſſing the latter. + Thus 8:6 is greater than g: 7 becauſe 
8 as a fraction is greater than 3; the firſt being (when both are reduced 
1% 8 C. D.) = and the ther $$, G. 


Theorem I. 


* Ina ſeries of quantities of any kind whatever encreaſing, or decrea- 
ing from firſt to laſt, the _— the extremes is compounded of the ratio 
of all the intermediate terms. Thus in 16. 12. 10. 3.16: 3 (the ex- 
tremes) is compounded of the ratios of 16: 12,0f 12: 10, and of 10: 3.” 


Uu 2 | Demonſtration, 


* Perhaps the following method of diſcovering the difference of the magni- 
tudes of two ratios may be as eaſy to remember, as any: Of two ratios, that is 
the greater, which would produce a leſs fourth proportional than the other to a 
propoſed number in a ſtating.” Thus 6 : 4, 8 4, 4: 4, 3: 4, and 2: 4 are ratios 
bigger than one another in the order they ſtand, becauſe they give each in the 
ſame order a leſs fourth proportional to the number 12 in a ſtating, than that 
ſuceeeding it. 

G14 12 8 


2 4 1 2S 16 


41 4 u 12 
i. 6. 4 457 13-5 22 &C. 

3 5 4 

2 : & :: 12 


+ Tho' this method may ſerve very well to compare two ratios, as to greater 


and leſs, yet it muſt not be inferred, that the preciſe value of the exceſs cf one 
ratio above the other is pointed out by the difference of the fractions; as it will be 
hereafter ſhewn that the algorithm of theſe relative quantities is very difterent 
from that of vulgar fractions. : 


1 
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Demonſtration. 


The truth of this will readily appear by actually trying it. Thus 
to reduce 16 to a lower number in the ratio of 16: 12, the firſt ratio 
in the ſeries, we mult ſay, as 16:12 ::16: 12; again to reduce 
this 12 farther down in the proportion of 12: 10, we fay, as 12: 
IO :: 12: 10; again to reduce this laſt reſult 10 ſtill lower in pro- 
portion to the next, or laſt ratio, 10: 3, we ſay as 10: 3 :: 10: 3. 
Now as the two ratios, contained in every proportion. are the very 
ſame, and nothing is done in all this, but a bare running through 
the ratios, as firſt mentioned, what is ſaid above is manifeſt in this 
inſtance, nor could the reaſoning uſed here fail in any other. 


Theorem II. 


« Ina ſeries of G. P. as I. 2. 4. 8. 16. 32, Oc. the ratio of the 
third term 4. to the firſt one Ci. e. 4: 1) is double, or in a duplicate ratio 
of the ſecond term 2 to the firſt Ci. e. 2:1). Alſo the ratio of 8: I is treble, 
or in a triplicate ratio of 2: 1, c. Likewiſe, on the contrary, the ra- 
tio of 2 : 1 7s but one half, or in a ſubduplicate ratio, of 4 : I, and one 
third, or in a ſubtriplicate ratio, of 8: 1, Oc. agrecably to the relative 
diſtances theſe antecedents (2, 4, 8, Cc.) are from the firſt term of the 


feries,” 


4 


Demonſtration. 


Take the firſt term 1, and increaſe it by the ratio 1: 2, and we 
have 1: 2:: 1: 2. Again encreaſe this reſult 2 in the ſame ratio 
1: 2, and we have 1: 2 :: 2: 4. Hence 4: 1 is double 2: 1. A- 
gain encreaſing 4 in the ſame ratio 1: 2, we have 1: 2 :: 4: 8, 
which 1s treble the ratio of 1: 2. Hence as the numbers gained by 
this reaſoning (which is equally applicable to any other ſeries) agree 
with the terms pointed out in the progreſſion, by the firſt part of the 
theorem, it is ſo far true, and if this be true the converſe muſt be 
true; hence the whole is true. | 


* 


Theſe things premiſed, we ſhall next proceed to the algorithm. 


Probl.m 


SOFA 1 
| Problem I. : 
« Lai, Bade," 


s Rule. 


5 ULTIPLY all the antecedents together for an antecedent, and all 


FE the conſequents for a conſequent, of the ratia of the ſum required,” 


Examples. 


1. Add 2: 3 and 2:1 together?----2 X2=4, and 3 Xx 12, hence 
4:3 is the anſwer, OR XT A is the anſwer, 


2. Add 3: 2,5: 8, and 7 18 together?----3 X5X7=105, and 
2X8X11=176, hence 105: 176 is the anſwer. OR AN Nr 


75+ is the anſwer, 


3. Add 2: 3, 3: 2, and 4: 1 together?----2X3 X4=24, and 
3X2 X1=6, hence 24: 6=4 : 1 is the anſwer (the ſame as the laſt 
ratio given, 2: 3 and 3: 2 deſtroying one another). OR I Xx 3 x+= 
+ is the anſwer, | | 

Problem 


In the firſt example, if the ratio had been continued (as tis called, i. e. the 
conſequent 3 of the firſt ratio, the ſame as the antecedent 2 of the ſecond) the 
ſum would have been, per theorem I. the ratio of the antecedent of the firſt ratio 
to the conſequent of the ſecond. But as they are not, we muſt, by proportion 
make them ſo, and then ſtrike out the intermediate terms for the ſum. Thus if 2 


becomes 3, what will 1 become, i. e. 7; therefore we may make the ratio con- 
tinued thus 2. 3. 2, (i. e. 2: 3 and 3: 4) and the ſum of them 2:5 is conſe- 
quently the ſum of 2: 3, and 2: 1. But 2: 44: 3 (from multiplying both 
terms by 2) which ratio is the ſame, as that given by the rule. By this method 
any number of ratios may be reduced to a continued ſeries, and added in proof of 


the rule, if a farther proof be thought needful. OR, we may illuſtrate the buſi- 


neſs thus: In a continued ſeries, 16. 12. 10. 3, if we take it to pieces, and repre- 
ſent the ratios at every ſtep in this form 42» 18, , and then ſum them by the 
rule we have +3 X +5 X for the anſwer; but as numbers equal to the inter- 
mediate terms (12 and 10) fall in both the numeratcrs and denominators, the 
ſame number of times, they will have no effect in the multiplication; hence 0 — 
16 : 3 is the ſum, which agreeing with what was ſaid in theorem I. ſhews the 
rule to be true in another light,---Addition of ratios is often called compoſition. 


ded LS 


334 A TREATISE 
Problem II. 


ec Subtraction of Ratios.” 


1 * Rule. 


@ 7 NVE R the terms of the ratio 10 be ſubtracted, and then the pro- 
duct z the antecedents, and conſequents give an antecedent and con- 
Sequent of the difference required.”? 


Examples. 


1. From 3: 2 take 4: 5?----3X5=15, and 2 X4=8, hence 15:8 
is the anſwer, OR AX N is the anſwer, 


2. From 8: 1 take 6: 7?----8X7=56, and 1Xx6=6, hence 
56:6 228: 3 is the anſwer. OR IX == is the anſwer, 


3. From 5:6 take 6: 5?----5 x5=25, and 6x6=36, hence 
25 3 36 is the anſwer. OR NK Is is the anſwer, 


Problem III. | 
c Multiplication of Ratios.” 


+ Rule. 


7 7 ISE both terms of the ratio to a power, whoſe index is equal 
| to the units in the multiplier for the ratio of the product.. 


Examples. 


If multiplication add ratios, diviſion muſt of conſequenee fubtra& them; but 
the rule for dividing fractions {and the truth of reprefenting ratios by fractions 
| muſt by this time be very evident) is to invert the terms of the diviſor, and then 
_ multiply it and the dividend together for the quotient. Hence 3: 2—4 : 5 (in 
the firſt example) is the ſame as - per above 3 X =, as before. And 
for farther ſatisfaction this ſum ; added to the ſubtractor 5 gives 5 the ſubtra- 
hend (i. e. F NF = TA =). We may obferve alſo, that as multipying ante- 
cedents and conſequents together gives the ſum of two ratios, ſo the antecedent 
and conſequent of the ſubtrahend, divided by the antecedent, and conſequent of 
the ſubtractor reſpectively, muſt give their difference; hence we have this expreſ- 
lion for the difference of the above ratios, i. e. 4: 3, which reduced to a C. D. is 
ES *36=15: 8 the ſame as before, and this latter way is often uſed. 


7 This is evident, for to multiply any thing by 2, 3, 4, &c. is to add it ſo _— 
time 
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Examples. . 


1. Double the ratio of 2: 3 ?----2 * 2 4, and 3 * 3, hence 


4 :9 is the anſwer. OR INKA; is the anſwer. 


2. Treble the ratioof : 4?----5 X5X5=125, and 4X4 X4=64, 
hence 125: 64 is the anſwer. OR A = is the anſwer, 


3. Required a ratio five times as big as 3: 2?----2X2X2X2X2= 
32, and 3X3X3X3X3=243, hence 243: 32 is the anſwer. OR 
Z * Xxx iR HY is the anſwer. 


Problem IV. 8 
% Diviſion of Ratios. 


* Rule. 


% FT RAC a root of the two terms, aulaſe index is equal to the 


units in the given diviſor, for the terms of the ratio of the 


quotient.” 85 
* Examples = 


1. Required a ratio the one half of 9:47 ez, and n, 
hence 3: 2 is the anſwer, OR A is the anſwer. 


2. Required a ratio one third of 125 647A Dey g, and 
165 


dA. hence 5 :4 is the anſwer. OR * r is the anſwer. 
„ 
3. Required a ratio equal to 4th. of 729 : 64 ?----4/729=3, and 
" HED : — T 
+ 64=2, hence 3: 2 is the anſwer. OR / FP r is the anſwer. 
times to itſelf as the multiplying digits imply; but ratios are added by the multi- 
"Ss of the 5 he — R yo they are al the ſame, 


in this caſe their ſum muſt be a power of both the terms, whoſe index is equal to 
the number of times they are ſuppoſed to be taken. 


* This is evident, being the reverſe of multiplication, &c. And we may ob- 


ferve, that as the roots of the greateſt part of numbers cannot be taken exactly, it 


will be very ſeldom we can give in rational numbers expreſſions fora required part 


of a ratio. 


. „ e 
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Scholium. + 


Having now got multiplication and diviſion, we may alter any 
ratio in any proportion, or take any fractional part of it. Thus ſup- 
poſe we want to alter the ratio of 27 : 8 in the * proportion of 3: 2, 
or to take ds of it, the terms of the ſtating would be 3 2 27:8. 


Now 27 280 multiplied by 2 is 27!* : 8*=729 : 64, which divided 
| — 2 — ; 

by 3 is 4/729: /64=9 : 4 the anſwer. Again 3 of 81: 16 is thus 

# * . $7 2 | | 

found 4——3—81 : 16 813 : / 16F =27 :.8. the anſwer, 


Ko 8 VVV 3 
Ont 


Se. 
O the Compoſition and Reſolutio 
" RAT I MK f 
2 if Cy 
1 | d | | yh 
: $6" E have obſerved before, that what is termed the compoſition 2 
of ratios is ected by their addition: And on the contrary, cue I Miu 
are now chiefly to ſhew, that the reſolution (as *tis called) or the de- | ti 


compounding of ratios depends upon the application of ſubtraction. For as 
it is required in a reſolution, that the parts or members of it, if compound. 
ed again, ſhould make up exactly the ratio given to be rejolved, lis very 
evident, that if wwe take à ratio (or the ſum of any nuMber of ratios ) 


arbitrarily aſſigned, (or any other way determined upon) out of the given Wi | ,, 
one, what remains will, with the other, or others, uſed in the proceſs, be W 
frrietly the parts of the reſolulion required. Thus 8: 3 may be decompounded of 
into 7: 5, and 40: 21, by aſſuming 7: 5 arbitrarily and finding 40: 21 | 3 


by ſubtraction. Alſo : 5, may be reſolved into 4: 3, 5: 4, and 27 : 25, 
i which 4: 3, 5 : 4 are taten arbitrarily and 27 : 25, found by taking 


* their ſum from g: 5, Cc. Farther as ratios of entreaſe, and ratios of |. 2 
+. decreaſe act contrary to one another, one, or more of the ratios pitched upon | 770 
An the reſolution of that given, may even have more magnitude, than that Ei #7 


10 


* The reader will perhaps have obſerved before now, that the term proportion 
is fometimes uſed as equivalent to ratio, but as this little deiviation from the ſtrit N 
ſenſe given of it, page 300, cannot be attended with any bad confequences (what | at 
it refers to ſtill indicating its meaning) it is generally given into in treating of f th 
theſe things, for the ſake of variety in the expreſſion, &c. | os 


| + Several inſtances, where the more uſeful of theſe two particulars, or the com- 
poſition of ratios, is applied, may be ſeen in the rule following, called Plural pro- 
portion,. which was in à great meaſure omitted till now, for the ſake of the mu- 
tual light theſe two ſubje&s may chance to throw upon one afother. 
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to be reſolwed; as the rule will always provide a yoke-fellow of an oppo- 
fite nature to qualify, or bring the other, or ethers (in compoſition) doaun 
fo a proper magnitude, Thus 5: 3 may be reſolved, as above, into g : 2 
(a bigger ratio than 5: 3) and 10: 27, Cc. 


Yet it may be added to this buſineſs of reſolution, that if any ſet of terms 
be wrote in the manner of a ſeries between the terms of a given ratio, it 
ewilh be decompounded into all the intermediate ratios (per theorem I.) 
Thus, if Letween 10: 3, 9, 8, 7, 5, 4 be wrote, 10:3 is reſolved into 
10: 99:8, 8:7, 7: J. 5:4 and 4: 3» Tc.” | 


Common Properties | 
O F 
PROPORTIONALITY. 


T OWARDS the better underſtanding of the very uſeful and 
1 extenſive rule of proportion, it will be worth the reader's 
while to enlarge his notions of it by attending to the following par- 
ticulars. | 


Definition, | | 


« Proportion (as has been already obſerved) is a fimilitude of ratios; | 
or according to Euclid, yo numbers are ſaid to be proportionabie, when | 
the firſt is the ſame multiple part or parts of the ſecond, that the third is | 
of the fourth. Now as we can eaſily know what multiple part or parts | 
one number is of another, by placing them fractionauiſe i. e. finding their 

quotient by diwiſion) it follows, that of four numbers if a fraction, whoſe 


numerator is the firſt number, and denominator the ſecond, is equal to ana- | 
ther whoſe numerator is the third number, and denominator the fourth, | 
theſe four numbers are proportionable. Thus 3: 4 :: 9 : 12 are propor- 9 
tionable, becauſe à = r, and beſides this conſideration, theſe expreſſions : 


may be looked upon as ratios, and then the terms are proportionable by the 


firſt part of the defnition. 


_ We have already demonſtrated (page 2990 that when four numbers | 
I are proportionable, the product of the mean terms is equal to the product of 

rhe extremes; therefore this property may aljo be looked upon as anther | 
certain mark of proportion. 85 


T heſe things premiſed, the common proterties of prof ortionality are as 
follows. | | | | 
EE Xx | 1. 7 4 
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1. If four numbers be proportionable, as 2: 4 :: 3: 6, then will the 
fecond have the ſame proportion to the firſt, that the fourth hath to the 
third, i. e. 4: 2 :: 5: 3, becauſe the products of the extremes and means 
are equal, i. e. 2 X6=4 X 3, and this :s called taking the terms * inverſely, 


2. If four numbers are proportionable, as 2: 4. :: 3: 6, then will the 
firſt be io the third, as the ſecond is to the fourth, i. e. 2: 3 :: 4: 6, be- 
cauſe the product of the extremes aud means are equal, i. e. 2 X6=3 X4, 
and this is called taking the ierms aiternately. 


3. If four numbers are proportionable, as 2: 4 :: 3: 6, then will the 
firſt be to the jum of the firjt aud ſecond, as the third is to the ſum of the 
third and fourth, i.e. 2:2+4::3:3 +6, becauſe the products of th: 
extremes and means are equal, i. e. 2X3+6=2+4X3, and this is call- 
ed compounding the terms. | | | 


4. If four numbers are protortionable, as 2: 4 :: 3: 6, then will the 
firft be to the difference between the firſt and ſecond, as the third is to the 
Hifference between the third and fourth, i. e. 2: 4—2 :: 3: 6—3, be- 
cauſe the product of the extremes and means are equal, i, e. 2 X6—3= 
4—2 X 3, and this is called taking the terms dividedly. 


5. If four numbers are propertionable, as 2 : 4 :: 3: 6, then will the 
Sum of the firft and ſecond, be to the difference between the firſt and ſecond, 
as the ſum of the third and fourth, is to th! difference between the third 
and fourth, i.e. 2+4 : 4—2 :: 3+6 : 6—3, becauſe the products of 
the extremes and means are equal, i.e. 24+4X6—3=4—2X3+2, and 
this is called taking the terms mixtly. h | 


6. If four numbers are proportionable, as 2: 4 :: 3: 6, then if the 
two firſt terms (or two laſt terms) be multiplied by any common number 
(5) the products will flill be proportionable to the other terms, i. e. 2X5 : 
4X5 :: 3: 6, becauſe the products of the extremes and means are equal, 
1. e. 2X5 X6=4Xx5 x3, and this is called multiplying the terms. 


Corollary. Hence if all the terms were multiplied by the ſame num- 
ber, the productt auould be proportionable, and aljo if the two ff and 
two laſt were multiplied by different numbers, the products would be pro- 
portionable. | 


7. If four numbers are proportionable, as 2: 4 :: 3: 6, then if the 
two firft terms (or two laſt terms) be divided by any common number (2) 
the quoiients will be proportionable to the other terms, i. e. 5 :%:: 3: 6, 
becauſe the product of the extremes and means are equal, i. e. 4 X6=3 x4, 

and this is called dividing the terms. : 8 

Orol- 


* Jt ſhould be obſerved that inerſe here means only a taking of the terms of the | 


ratios backwards, and not what the ſame word implies in the article reciprocal 
proportion, page 94. 8 


RK 


— — 


As. - 
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Corollary. Hence if all the terms were divided by the ſame number, 
the quotients would fill be proportionable, and if the tao firft and two laft, 
avere divided by different numbers, the quotients would be proportionable. 


Several other properties might be added, but theſe may be ſufficient for 
the learner in this place. And as there is a regularity in ordering of the 
terms in each article, which may perhaps be better aclivered by th? eye to 
the memory than by th? judgement, we have exprifſed them for that pur- 


poſe in ſymbols, in the table below, and taken, in one part 7 it, the fi 
tp 


letters of the alphabet for four terms in general, as they will perhaps help 
to make ſtill ſtronger impreſſions on the imagination, than particular 
digits.“ | 


If four quantities are proportionable. as 3 :9 22 8 24, or 4: 3 25 
£56 Then | 


1. inverſely. 9:3::24:8 11 b:aiidic 

2. aiternately. 3:8::9:24 BE I”: 

3. compoundedly 3:3+9;:8:8+24 a:aþbi:c:cÞ+d 

4. dividedly. 3:9—3::8:24—8 a:b—ea:ici:d—c 

5. mixtly. 3+9:9—3::8+24:24—8 b+a:b—a::d+c:d=c 
6. by multip, 5 x3:5Xx9::38:24 | rXa:rXb::c;d 

7. by diviſion. 4:3:: 8324 ErSuerd 


Here r=5 or any other number. 


Plural Proportion. 


Definit#on, 


« CFHE queſtions here anſwered are of the nature of thoſe in the golden 
rule, only that five, ſeven, nine or any odd number of terms are 
given, in order to find another of a denomination agreeing with ſome 


one of thoſe propoſed.” 
| * Rule, 
"wi Having found, from a peruſal of the queſtion, a diftin@ion of the 


terms into thoſe of ſuppoſition, and demand (which is very eaſy), put 
down the odd one, which is of the ſame kind with the anſwer. Next on 


the right hand of it place in a perpendicular column (in any order) all the 


terms of demand, and on the lift of it in like manner all the terms of ſup- 
peſition, obſerving that the latter claſs correſpond, as to denomination, ex- 
| X x2 | acily 


| For the reaſon of the rule, ſee the latter end of the article. 
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aly with the former. Then beginning with the higheſt, or any other 
pair of correſponding terms, imagine them, with the above named middle 
term wrote betwixt them, a flating in the ſingle rule of three, and conſider, 
whether according to its nature (in that light) the anſwer ought to be 
greater, or leſs, than the middle term; if greater, mark the greater of the 


extremes thus , but if leſs, mark the leſs of the extremes; and in this 


garner proceed with every pair of the correſponding terms. This done, 
multiply continually the middle term, and all the terms marked with this 
een x for a dividend, and all the other terms for a diviſor, and the quo- 
tient thence ariſing will be the anſwer.” 


This method is general, and anſwers any queſtion, that can be 


propoſed of the nature of thoſe that tollow.---It is almoſt needleſs 
to obſerve, that when any pair of correſponding terms contain odd 
denominations, they muſt be both reduced to the loweſt mentioned 
in either of them, and that the method of ſtriking out ſimilar fac- 
tors in the diviſor and dividend (as in page 186) may be uſed here 
to very good pur poſe. = 


Examples, 


I. If 12 men build a wall 3o feet long, 6 feet high, and 3 feet 


thick in 15 days; In how many days will 60 men raiſe a wall 300 


feet long, 8 feet high, and 6 feet thick? 


Men 12X 60 men 


* zoo feet long (Terms of 


Terms of |} Feet long 30 
ſuppoſit. ] Feet hiok 6 a. * feet high demand, 


Feet thick 3 X6 feet thick 


I5X12X300X8X6 +5 X1Io0X8 
bexzox0Xz 7 


Then =80 days the anſwer. 


2. If 100. yield 51. intereſt in one year, how much intereſt will 


850. yield in 3 years and 8 months? 


Principal ;- = OO 


85 ol. principal. 
One year in thirds =3 


51. — X11 thirds in 3* years. 


— 5 X850X11 


'Then 160 K = C. 155-168. 


3. If 12 penny worth of wine will ſatisfy 8 perſons at a meal, when 
wine is at 64. per quart, how many perſons will 20 pennyworth of 
wine ſatisfy, when wine is fold at 44. per quart? 


— . cur. dio. 


Pennywortk 
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Pennyworth 12 | $ men | X 20 pennyworth 
Pence per quart 6X 4 pence per quart 
6X8X20 | 


=20 men the anſwer. 


12 X4 


4. If when a buſhel of wheat coſts 3s. 4d. the penny loaf weighs 
12 ounces, I demand the weight of a loaf worth g pence, when the 
buſhel coſts 10 ſhillings? | | | 

| d. d. | | 
Price 3s. 4d. =40 X 1009=10 ſhillings. 
Loaf value = 1 * 9 = loaf value. 


dei | 
LEED 36 ounces the anſwer. 


I 202, 


If when the tun of wine is worth 30I. 20/7. worth will ſerve a 
ſhip's company of 336 men for four days, at a pint to each per day: 
How long will 500. worth ſerve a crew of 250 men at 14 pint to 
each man a day, when the tun is worth 24/? | 


L per tun 30 * 24 / per tun 

L value drank 20 „ 2500 value drank 

No. of men 0 250 No. of men 

Half pints per day 2x - 3 half pints 14 
30 X330X2X4X500 112 days the anſwer. 


 20X24X250X3 


6. If 15 men eat 135. worth of bread in 6 days, when wheat 1s at 
125, per boll, how many days will zo men take, at that rate, to eat 
437. 4d. worth of bread, when wheat 15 at 10s. per boll? | 


Menn n zo men 
Value eat 1352 1564. 6 days * 5 20d. 436. 44. value eat. 
Price per boll 125. x 10s. price per boll 


15X12X6X520 
 156X30X10 


=12 days the anſwer. 


% 


7. If 54 workmen can build a fort in 18 days, when the day is 
17 hours Iong; in how many days will 68 workmen build the ſame, 


when the day is but 9 hours long ? | 
5 | Men 


* This queſtion, having five terms given to find a ſixth, is one of thoſe; that 
fall under what is called he double rule of three in many authors; but as the method 
of ſolution there uſed is founded on a ſuppoſitien, that there can be no more, than 
one inverſe proportion in ſuch queſtions (and this plainly contains two) it ap- 
pears that the- rule hinted at is not ſo general, as might be wiſhed, . 
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Men 54 * 68 men 
Hours 17 * 2 Says 9 hours 
— : 2— 27 days the anſwer. 


8. If 248 men in 5x Gays dig a trench of 234 yards long, 2+ deep, 
and 37 wide: What length of trench of 35 yards deep, and 54 wide, 
can be dug by 24 men in 198 days? 


2 248 * 24 
ays 52 . * 198 
Depth 2 235 length « # 
Width 3% x 5+ 


34X25X231 X24X198 
5 2 
* . 7X7 N . 2 
improper fractions, Qc.) IT 250 7502 5 =(per placing the fac- 
tors together that would join in an actual diviſion of the higher ſet 
of terms by the lower) XII XZ XXX N24 * 198 = (when 
| ? 3X28X3X7X4X11X248 
reduced) 354; yards in length the anſwer. 


= (per reducing mixt numbers to 


Scholium. 


We muſt take notice to the reader, before we conclude this article, 
that any queſtion in plural proportion may be anſwered by two or 
more ſtatings in the ſingle rule of three, which method (tho? ſome- 
thing more tedious) he may uſe for farther certainty, if he ſhould be 
at a loſs about the truth of any ſolution by the general rule. Thus 
the laſt queſtion, anſwered by ſingle | ge, will ſtand as be- 
low, in which proceſs, it may be obſerved, the middle number of 
every ſtating is of the ſame name as that required, and (after the 
- &rſt) tis alſo the anſwer of the preceding ſtating. wiz. b 

len. | 
Men 248 : 234 :: 24: 25; Direct. 
Days 54: 287; :: 198: 81 Direct. 
Depth 25: 81 :: 34:54 Inverſe. 
Width 5353: 54 :: 5+: 35; Inverſe. 
Hence 35 fr is the anſwer required. 
As to the order of taking the pairs of terms of different denomina- 


tions in the ſtatings, the reader will find, by trying an example or 
5 | two, 


many buſhels will ſerve 60 horſes 3 


thick, when they work 8 hours per day? Anſwer 615 days. 
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two, that tis arbitrary, as alſo is the method of keeping the middle 
number of the ſame name, with that of the anſwer, though it is per- 


| haps as eaſy as any other, 


Prafiical Queſtions. 
CLass I. 
1. If 8 men deſerve 2/1. wages for 5 days work, how much will 
32 men deſerve for 24 days, at the ſame rate? Anſwer LF. 38-8. 


2 Suppoſe the weight of a beam whole length is 4 feet, breadth 
3 feet, and height 2 feet, be 240/65. what will the weight of another 
beam be, whoſe length is 10 feet, breadth 4 feet, and height one 
foot? Anſwer 40015. 
3 If the carriage of 60 hundred weight, 20 miles, coſt C. 14 10 
what will 15C. weight coſt carrying zo mules, after that rate of car- 
riage? | | | Anſwer C. 5-8-9. 
4. If 10 cannon in one day ſpend 40 barrels of powder, how ma- 
ny barrels will 24 cannon ſpend in 3o days, at that rate? : 
| n Anſwer 2880. 
5. If 15 ells of ſtuff 3 quarters wide coſt 37s. 64. what will 40 


ells of the ſame ſtuff coſt, being yard wide? Anſwer C. 6-13-4» 


6. If 40 acres of graſs be mowed by 8 men in 7 days, how many 
acres can be mowed by 24 men in 28 days? Anſwer 480. 


CLass IL 
1. How many yards of bays 3 quarters wide will ſuffice to line 


looo ſoldiers coats, each containing 2 yards of cloth, of 5 quarters 
wide? Anſwer 41663, 


2. If 10 buſhels of oats be 2 for 18 horſes, 20 days; how 
days? Anſwer 60, 

3. An uſurer put out 861. to receive intereſt for the ſame, and 
when it had continued 8 months, he received for principal, and in- 
tereſt C. 88-174. I demand at what rate per cent per annum he 
received intereſt ? Anſwer 5 per cent. 
4. Suppoſe 2000 men, befieged in a town, with provifion for 3 
weeks, allowing each man-20 ounces per day, were to be reinforced 
with 2000 men more, and were reſolved to make the aforeſaid pro- 
viſion laſt them 6 weeks; how many ounces muſt each man have 


per day? ; Anſwer 5 ounces. 


. 


1. If 16 men can build a wall ño feet long, 7 feet high, and 3 feet 
thick in 18 days, when the day is 12 hours long, in how many 
days will 48 men build a wall 2000 feet long, 9 feet high, and 4 


2. A 
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2. A draper bought 27 pieces of cloth, each 244 yards long, and 
7 quarters wide, at 14s. 8. a yard: How many pieces of ſuch cloth, 

each 314 yards long, and 5 quarters wide, may be bought, for 
1375/? Anſwer 84 pieces, 


A demonſtration of the preceding rule, 


This will readily appear from the method of compounding ratios. 
For in example the firſt, tho“ we place 15 days (the odd term) in the 
middle of the ſuppoſed ftatings, yet (per alternating the terms) we 
can eaſily imagine it all along in the third place, and then will the 
correſponding terms of ſuppoſition and demand be ſo many ratios, 
I. e. 12: 60, 30: 300, 6: 8, and 3:6, OR 432, We, 2, and 3. And 
as the third term (15) muſt be affected by a ratio of their ſum, tis 
evident were all the ratios dire& (or implied an encreaſe or decreaſe 
of the third term, according as the ſecond term 1s bigger or leſs than 
the firſt) the products of the terms of ſuppoſition and demand, as 
they ſtand, would be the ratio of the ſum wanted (i. e. 33 x £2; x 
3X2) and agreeably to this, the ſigns (x) by the rule would all fall 
upon the terms of demand; hence it is ſo far right. But as ſome of the 
ſtatings may be of the inverſe kind (or where more requires leſs and 
leſs more) tis evident, that, in one of thoſe, what the two terms of 
the ratio intimate, as to encreaſe or decreaſe, muſt be contradicted ; 

which might caſily be done by making them change places; but to 
| anſwer the ſame end (as it might perhaps in ſome ſort puzzle the 
learner by a mixture of terms of ſuppoſition and demand) the rule 
dire&ts to mark it accordingly, and in the multiplication only to 
have its place, as a tranſpoſed one. This then accounts for, the 
marks falling in inverſe ratios on the oppoſite fide to that of direct 
ones. And as, by what is done above, the whole of the queſtion 1s 
now reduced to three terms, tis very evident, from the nature of 
working the common rule of three, that the odd term ſhould. be 
multiplied into the product of the terms of demand (or new made 
conſequent from the added ratios) before the anſwer can be gained 
by dividing by the firſt term (or new made antecedent).----Hence 
every ſtep of the rule is ſhewn to be right. 


End of the ſecond aug laſt part. 
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The following errors (together with ſome inaccuracies of pointing 
too trifling to particularize) the reader is deſired to correct; as, 
alſo, any other overſight of the ſame nature he may yet meet with 
unpointed out. Note, ? intimates the lines were reckoned from 
the top, and & from the bottom. | 


ERA TA 


AGE roth. line sth. 5. read, 2 and 1 make 3, and. 11.1136 r. £.46-7-6. 
P 12. | 10 b dele and. 13. I 13 r r. adjoining. 15. 121f r. carried. 16. 1 

17 t r. are units. 20.15 tr. when added. 23.1 10 f r. 604150, 24. 1 
5 br. 37567962432. 30.15 6 r. agreeably. 32- 14 r. ſucceeding. 35. 14. 
r. preceding. 38. 1 14 7 r. foregoing. 40. 1 6 r. ſeparation. 44.1 10 tr. 
times 9. 45. 1 4 br. buſhels. 46. 1 14 r r. currants. 47.1116 r. IV. Do.1 
10 r. corns. 48. lg tr. butt. 58. 1 146 r. cloves. 63.127 r. weights. 64. 
116 5 r. and. 65.1 x ?r. eighths. 72.1 17 5 r. IX. 73. 1 15 5 r. 1576322. 
75. 126 r. Of 364/54. 78.1 665 dele he. 80.1 4 tr. concurring. 81.117 r. 
numbers. 92. I 20 f r. footman. Do. 1 12 6 r. 45d. Do. 1 36 r. 6s. 3d. 
94. | $ 7 r. required. Do. 1 19 f dele in. 96. I 11 r. garriſon. Do. 1 25 t 
r. are equal. 99. 13 br. take. 100. Is 3 and 4 r r. 2763. 112. |l2 br. 344. 
1d. 113.1437 r. 163. 74d. 117.112 f r. 14C. 1 V. 12416. Second ſuttle. 118. 


16 r. c2C. 2Qrs. 1653/5, Do. 1 7 6 r. gs. 6d. 129. 18 6 r. C. 247-16-94· 
1231-117 r. buy. 135. 1 26 r. conſequently. 138. 111 fr. come. Do. 1 19 
tr. 104/56. 139. [4 fr. 154d. 143. 155 r. in moſt. 147. 17 br. is each man's. 
154. 1 2 5 r. at 4. 167. 15 6 r, the purpoſe. 175. 1 5 hr. Louis d'or. 185. 
1 x r. Examples, 194. 16 6 r. 10s. 206.12 f r. hundredths. 209,167 F. 


to its. 208.1107e r. *344*. Do. 14 br. gf. 210.1 12 er. 4. 211.1 


8 5 r. figures. 216,156 r. terms. 218.1 2br, in the 219.19 br. a fingle. 
224. 1 br. fingle. 225. 1 2 7 r. denominator. 236. 1 6 6 r. ſtopped, 237. 1 
10 b, 238. 16 and 239. Ils 8 and 10 rr. hundredths, 239. 1.2 f r. nicety. 244.1 
127 r. ofa C. 246.1. x 7 r. denomination, and 14 r. off 251. 18 br. 455.5173. 
258. 1 116 r. as its. 259. 16 7 r. gauging, 269. 147 r. nümber, 280. 1135 
dele the, 281. 115 r. poſition. Do. I 17 f dele in. 284.116 and 286. 1 22 rr. 
planes, 299.174 r. means. Do. II br. =72, 305.1 17 r. limited. 307.1 3 
b r. progy&t. 308. 119 b dele root. Do.1 16 6 r. 10000 men. 318.1 56 r. he 
takes. 319.117 dele the. Do. 155 r. and if. 320.1 7 b r. ab (33) Bo. 16 b 
b (4) 321. I2 7 r. ib (5) 326. 113 r r. at ſimple. 


NOTES. 


Page 8 line 2 br, reſults. 9.16 zr. weights, 10.15 f r. ariſing. 13. Ir. 
preceding. 17.117 r. than that. 17.1 1 br. preceding. 23.1g f r. units. 3a. 
17 r. affixing. 42. 1 1 7 r. contrary. 98. 16 r. at 2d. 99. I 2 b r. trifling. 
104. II r. procedure. 135.1 13 b deleit. 212.13 br. poſſible. Do. II b r. low- 
eſt terms. 213. 1 4 b dele of the. 224. 1 6 b r. diſſimilar. 239. 12 and 3 r. hun- 
dredths. 240. 12 fr. of zoths. Lo. 1 13 tr. prefixed, Do. 116 r r. equal to. 
245. 16 br. the rule. 257. 12 b r. foregoing. 273-1 1 br. 512. 


| To the Book-binder. | 
Place this table at the end, after the copper- plate, 


